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REPORT  OF  THE  SECRETARY  FOR 
MINES. 


Mines  Department, 

Hobart,  28th  May,  1907. 
Sir, 

I  HAVE  the  honour  to  submit  my  Report  upon  the  Mines 
Department  and  the  Mining  Industry  for  the  Year  ending 
3lBt  December,  1906. 

General  Reuarks. 

The  aggregate  value  of  the  minerals  and  metala  raised 
during  the  year  was  £2,257,147,  being  an  increase  of 
£528,018  on  the  value  of  the  output  for  the  preceding 
year. 

This  exceeds  that  of  any  previous  year,  and  is  partly 
owing  to  the  increased  price  of  metals  and  partly  to  the 
fact  that  there  has  been  an  all-round  increase  in  the  out- 
put of  all  minerab  and  metals,  except  gold,  wolfram,  and 
iron. 

The  number  of  leasee  issued  during  the  year  was  730, 
embracing  an  area  of  19,912  acres,  as  against  512  leases, 
of  11,491  acres,  during  the  previous  year.  The  total  area 
held  under  lease  on  the  31st  December  was  53,222  acres. 

A  sum  of  £823  was  expended  by  the  Public  Works 
Department  iu  opening  up  tracks  and  roads  to  mining 
districts. 

The  expenditure  of  money  in  opening  up  tracks  to 
unexplored  and  almost  inaccessible  country  would  prove 
of  great  advantage  to  prospectors,  and  would  doubtless 
be  the  means  of  inducing  many  parties  and  syndicates  to 
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send  0X3t  projectors  into  new  country.  At  present  the 
hardships  of  prospecting  are  so  great  that  few  have  the 
strength  and  courage  to  contend  with  them,  and  cut  their 
way  through  dense  horizontal  scrub  and  carry  their  swags 
and  provisions. 

When  tracks  are  cut  by  the  Government  they  should  be 
kept  open,  as  the  fallen  trees,  together  with  the  rapid 
gi'owth  of  the  scrub  (which  in  many  parts  during  the 
winter  months  is  capped  with  snow,  and  borne  to  the 
ground  with  its  weight),  not  only  block  the  tracks,  but 
completely  obliterate  them. 

A  sum  of  £150  was  placed  upon  the  Public  Works 
Schedule  last  year  for  clearing  tracks,  but  the  amount  is 
insufficient,  and  should,  I  respectfully  submit,  be  con- 
siderably increased  this  year. 

Keeping  these  tracks  open  is  of  the  utmost  importance 
to  prospectors,  and  the  annual  expenditure  of  a  small 
sum  of  money  for  that  purpose  is  fully  justified  by  the 
rapid  growth  of  the  industry,  and  every  encouragement 
should  be  given  to  prospectors,  while  the  high  price  of 
minerals  and  metals  is  maintained,  to  search  for  and  open 
up  new  fields. 

Appendices. 

Appended  will  be  found  the  following  Reports :  — 

Annual   Report  of   the   Mount  Cameron   Water-race 

Board. 
Report  of  the  Government  Geologist. 
The  Report  of  the  Chief  Inspector  of  Mines. 
Reports  of  the  Inspectors  of  Mines. 
The  Government  Greologist's  Reports  on :  — 

The  Mathinna  Goldfield :    Part  I. 
Ditto:     Part  II. 

The  Cox's  Bight  Tinfield. 

The  Renison  Bell  Tinfield. 

Gold-mining. 

The  total  quantity  of  gold  won  during  the  year  was 
60,023397  fine  ounces,  valued  at  £254,963. 


Beacons  field. — The  yield  from  this  district  was  30,484 
ounces  of  retorted  gold ;  and  the  number  of  men  employed 
was  693.  At  the  Tasmania  Gold  Mine  developmental 
work,  which  was  proceeding  apace,  received  a  severe  tem- 
porary check,  owing  to  the  flooding  of  the  mine  in  June. 
On  the  25th  of  that  month  the  rainfall  culminated  in  an 
unusually  heavy  downpour,  causing  an  overflow  of  the 
deviation  channel  bank  at  Blythe  Creek.  The  water  over- 
flowed from  the  channel  to  the  old  limestone  quarries,  and 
cut  the  surface  soil  away  to  such  an  extent  that  the  chan- 
nel banks  gave  way,  and  the  whole  of  the  water  flowed 
into  the  quarries,  cutting  a  channel  40  feet  wide,  and 
deepening  the  deviation  channel  by  4  feet.  The  whole  of 
the  flow  disappeared  in  the  bottom  of  the  quarry,  causing 
settlement  over  about  7  acres  of  ground.  The  construction 
of  a  dam  across  the  40-feet  gap  was  at  once  started,  but 
unfortunately  was  not  successful,  for  on  the  28th  June 
the  pressure  of  the  water  carried  away  the  sheet  piling 
and  sand  bags,  and  swept  a  large  portion  of  them  into 
the  caves.  A  deviation  channel  and  two  dams  were  then 
started.  All  carpenters  were  set  to  work  on  the  con- 
struction of  fluming,  the  saw-milling  plant  being  kept 
running  day  and  night  to  supply  the  necessary  planking. 
By  the  7th  July  900  feet  of  fluming,  14  feet  wide  and  9 
feet  deep,  was  completed,  and  the  whole  of  the  water 
turned  into  it.  The  total  amount  of  water  which  flowed 
into  the  quarries  was  estimated  at  820  million  gallons, 
and  the  amount  of  soil  at  240,000  tons,  a  total  of  5  million 
cubic  yards.  The  flow  during  the  heaviest  part  of  the 
flood  was  estimated  at  from  250  to  350  million  gallons  per 
day.  The  approach  of  water  from  the  quarries  was  first 
felt  in  the  mine  twenty-three  hours  after  the  overflow  of 
the  deviation  channel  bank,  by  large  volumes  of  CO^  gas 
being  forced  before  it.  On  the  7th  July  the  water  rose  to 
the  846-feet  level,  where  it  remained  stationary  for  twenty- 
four  hours.  On  the  21st  July  it  reached  the  800-feet  level. 
The  highest  point,  viz.,  796  feet  3  inches  below  the  collar 
of  the  main  shaft,  was  reached  on  the  30th  July.     The 


pumps  and  bailing-tanks  were  raising  about  5,700,000 
gallons  a  day,  and  by  the  2nd  of  September  the  water  was 
reduced  to  the  816-feet  level.  The  eastern  unit  at  Grubb's 
shaft  then  started,  and  a  week  later  about  8,100,000 
gallons  a  day  were  being  raised.  On  the  30th  September 
the  water  was  reduced  to  about  the  970-feet  level.  The 
flood-gates  at  the  1100-feet  and  1000-feet  levels  stood  the 
heavy  pressure  very  well,  and  enabled  the  pump  in 
Grubb's  shaft  to  be  put  in.  At  the  main  shaft  the  lower 
set  of  poles  were  under  water  for  eleven  and  a  half  weeks 
(that  shaft  being  too  near  the  lode  for  flood-gates  to  be  of 
any  use),  and  this  caused  much  anxiety,  as  the  failure  of 
any  of  the  valves  would  have  placed  too  great  a  pressure 
on  the  flood  gates,  and  drowned  the  pump  at  Hart's  shaft. 
The  winding-engine  at  Hart's  shaft  and  the  steel  head -gear 
which  were  made  of  exceptional  strength,  in  case  they 
should  ever  be  required  to  deal  with  a  burst  of  water, 
saved  the  situation. 

Mining  Operations. — 1100-feet  level.  The  necessary 
flood-gate  having  been  built,  the  main  crosscut  was  con- 
tinued for  117  feet,  cutting  the  lode  at  a  point  where  it 
proved  to  be  9  feet  wide,  value  27  dwts.  of  gold  per  ton. 
No.  151  rise  was  started  in  hanging- wall  stone  as  an 
escape  pass,  and  holed  to  1000-feet  level  in  107  feet,  width 
taken  2^  feet,  value  14 1  dwts.  of  gold  per  ton.  Every- 
thing was  ready  for  rapid  development  at  this  level 
when  the  flood  occurred  at  Blythe's  Creek  on  the 
25th  June,  but  nothing  further  could  be  done  until 
about  the  middle  of  October,  when  the  mine  water  was 
reduced  to  a  normal  condition.  Mining  operations  were 
not  fully  resumed  until  the  3rd  November.  The  3rd  unit 
of  the  company's  magnificent  pumping-plant  was  started 
on  the  6th  December,  so  that  with  the  enormous  pumping 
capacity  now  available  it  is  improbable  that  any  future 
burst  of  water  would  cause  serious  damage. 

Shafts. — Grubb's  shaft  was  sunk  during  the  year  400 
feet,  to  a  depth  of  1028  feet,  which  was  reached  on  the 
30th  April.     Sinking  was  again  resumed  early  in  Decem- 


ber.  It  is  now  to  be  sunk  to  1250  feet,  and  a  crosscut 
extended  from  the  bottom  level  to  cut  the  lode.  The 
two  pit-work  chambers  at  the  500-feet  level  have  been 
finished,  as  well  as  those  at  the  1000-feet  level.  The  bal- 
ance-weight chambers  at  the  350-feet,  400-feet,  and  800- 
feet  levels  (two  each)  have  been  completed,  and  the  two 
remaining  ones  at  900  feet  are  nearing  completion.  The 
size  of  this  shaft  is  8  feet  by  32  feet  1  inch  in  the  clear; 
speed  of  sinking  last  400  feet  being  13 J  feet  per  week. 
The  large  chambers  at  500-feet  and  1000-feet  levels  are, 
over  all,  112  feet  by  14  feet  wide  and  25  feet  high.  The 
total  cement  foundations  placed  in  the  various  chambers 
was  3782  cubic  yards.  The  timber  from  the  surface  to  the 
500-feet  level  is  15  inches  square,  and  below  that  level  12 
inches  square,  placed  throughout  in  frame  sets,  4-feet 
centres.  In  the  two  chambers  at  350-feet  level  the  ground 
proved  too  heavy  for  the  timber,  and  had  to  be  secured 
by  concrete.  The  heavy  pressure  of  the  swelling  ground 
above  this  level  buckled  a  number  of  the  frame  sets,  and 
broke  some.    The  swelling  has  now  ceased. 

Hart's  Shaft. — This  shaft  has  been  sunk  a  further  depth 
of  31  feet;  total,  1139  feet.  At  the  400-feet  level  two 
balance-bob  chambers,  each  37^  feet  by  12^  feet  by  28^ 
feet,  have  been  completed ;  two  chambers  at  900- feet  level 
have  also  been  completed.  The  shaft  has  been  enlarged 
from  1050-feet  level  to  1100-feet  level,  to  make  room  for 
two  20-inch  plungers.  The  water  at  1100-feet  level  is  at 
present  held  by  one  14-inch  bucket.  The  crosscut  from 
1100-feet  level  to  Grubb's  shaft  has  been  completed,  and 
is  used  when  required  as  a  water-way  between  the  two 
shafts,  also  as  a  means  of  filling  the  stopes  with  material 
from  Grubb's  shaft. 

The  foundations  for  the  2nd  and  3rd  units  of  the  pump- 
ing-plant  have  been  completed  and  both  engines  erected, 
together  with  air-separators,  condensers,  and  auxiliary 
engines. 

The  purchase  of  Wyett's  tramway,  3  miles  and  30  chains 
in  length,  with  plant,  was  completed  in  December,  1905. 


This  tramway  connects  the  mine  with  Beauty  Point  wharf. 
During  nine  months  18,802  tons  have  been  carried,  of 
which  554  tons  were  on  account  of  the  public.  Mine 
development  has  been  carried  on  vigorously  at  the  differ- 
ent levels,  footwall  drives  extended,  flood-gate  at  1100- 
feet  level  put  in,  air  connections  made,  and  the  ventila- 
tion of  the  mine  much  improved. 

The  Bonanza  Gold  Mining  Company  had  sunk  its  shaft 
to  600  feet  in  the  early  part  of  the  year,  since  which  time 
work  below  has  been  suspended,  pending  the  erection  of 
a  steam-winding  plant.  When  this  is  completed  sinking 
operations  will  be  resumed  down  to  1000  feet,  at  which 
level  it  is  expected  the  continuation  of  the  Tasmania  reef 
will  be  cut. 

North  Tasmania  Mine  has  been  worked  by  a  tribute 
party,  with  only  moderate  success. 

M oonlight'Cum-W onder  Mine. — Some  trenching  and  cos- 
teening  has  been  done,  but  nothing  payable  has  been 
discovered. 

Tasmanian  Alluvial, — T.  B.  Williams  and  party.  Tribu- 
ters  from  Tasmania  Company  sunk  a  shaft  55  feet  on 
Bdock  166,  but  have  not  so  far  met  with  any  success, 
water  being  too  heavy. 

Tasmanian    Tailings    Syndicate    has    been    running    the 

cyanide  plant  consistently,  and  is  getting  fairly  good 
returns. 

East  Tasmania  Company  is  boring  on  its  property  for 

the  Tasmania  lode.     The  Australian  Goldflelds  Diamond 

Drilling  Company  has  the  work  in  hand. 

Lefroy. — No  development  of  value  has  taken  place 
during  the  past  year.  The  New  Pinafore  Company  has 
done  a  good  deal  of  prospecting  at  Specimen  Hill  and 
other  places,  but  without  discovering  anything  payable. 

The  Nugget  Prospecting  Association,  after  considerable 
work,  sinking  and  driving,  failed  to  cut  payable  stone. 

Tregurth<i  P,A.  fixed  up  a  small  steam-winding  plant  to 
unwater  an  old  shaft  at  what  was  once  known  as  the  New 


Monarch  Gold  Mine,  but  its  efforts  were  onavailing.  A 
recent  discovery  made  by  Mr.  George  Barber  near  Back 
Creek  has  caused  a  move  to  be  mode  in  that  direction. 

Mount  Fielortu. — The  Long  Struggle  Company,  after 
getting  a  few  small  crushings,  waa  eventually  driven  out 
by  water.  The  company  has  recently  sunk  an  underlay 
shaft  30  feet  on  another  portion  of  the  lode,  and  got  a 
crushing  out.  The  New  Ringarooma  Syndicate  has 
not  succeeded  so  far  in  getting  capital  into  its  mine, 
although  the  prospects  are  very  encouraging.  At  the  New 
River  Freehold  shaft  sinking  had  to  be  suspended  owing, 
it  is  said,  to  want  of  funds  to  erect  a  pumping-plaat ;  the 
mine  is  now  idle. 

Mr.  Williams'  cyanide  plant  had  a  successful  run  for  a 
time,  until  the  tailings  on  his  claim  were  used  up.  There 
are  other  heaps  of  tailings  on  the  field  which  would  pro- 
bably pay  to  cyanide. 

Mat/iinna. — Taamania  Consols  :  New  steam-winding 
plant  complete  and  air-compressor  have  been  installed 
during  the  year.  Poppet-head  gear  has  been  erected,  and 
the  equipment  of  the  mine  generally  improved.  The  shaft 
has  been  sunk  from  the  1200  to  the  1600  feet  level,  and 
crosscuts  have  been  driven  from  the  1500-feet  and  1600- 
feet  levels  respectively.  Towards  the  end  of  the  year  Mr. 
R.  A.  Canning  was  appointed  general  manager. 

Xere  Golden  Gate. — Work  during  the  greater  part  of  the 
year  was  coniined  to  getting  stone  from  small  veins  at  two 
or  three  places  in  the  old  levels ;  also  prospecting  in  the 
southern  end,  by  extending  a  long  crosscut  east  from  No. 
5  level,  sinking  a  winze  north  of  the  crosscut  at  No.  17 
(1600-feet)  level,  and  driving  south  on  the  lode  at  the 
same  place.  No  discovery  of  value  was  made  at  any  of 
these  places.  The  winze  at  the  bottom  level  (No.  17)  was 
sunk  on  a  good  body  of  stone  carrying  gold,  payable  for 
the  first  few  feet  but  not  so  good  as  depth  was  attained. 
The  question  of  sinking  the  main  shaft  to  a  greater  depth, 
probably  to  2000  feet,  remained  in  abeyance  for  a  long 
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time.  Finances  and  other  matters  had  to  be  adjusted 
before  this  work  could  be  undertaken.  It  is,  however, 
gratifying  to  know  that  all  obstacles  have  been  removed, 
and  that  the  further  sinking  of  the  shaft  below  No.  17 
was  commenced  early  in  December. 

Volunteer  Group. — Work  at  these  mines  has  ceased  alto- 
gether, save  for  the  cyaniding  of  tailings  at  the  Volunteer 
Mine,  which  has  been  carried  on  since  the  mine  shut  down 
a  year  ago.  Work  at  the  other  two  mines,  Volunteer  Con- 
solidated and  Volunteer  Consolidated  Extended,  was  dis- 
continued in  the  latter  half  of  the  year. 

Scott -Pickett  Gold  Mine  Company. — The  adit  level  was 
extended  84  feet  south  on  the  lode,  and  some  stoping  done. 
Main  shaft  was  started,  but  proceedings  had  to  be  sus- 
pended owing  to  the  influx  of  water.  A  small  steam  pump 
was  put  in,  and  sinking  resumed  at  the  close  of  the  year. 

Burns  Creek  Gold  Mine,  Blessington. — Work  was  dis- 
continued for  a  time  towards  the  close  of  the  year,  more 
capital  being  required.  The  prospects  of  the  mine  appear 
to  warrant  further  expenditure. 

Waterhouse  Field, — Another  trial  is  being  given  to  the 
Prince  Imperial  Mine.  Mr.  John  Wren,  of  Melbourne, 
has  taken  up  a  lease,  and  a  mine  manager  has  been 
appointed,  and  the  work  of  un watering  the  old  shaft  is 
now  proceeding. 

At  Woody  Hills  the  Murray  Bros.,  and  at  Lynchford 
the  May  Gold  Mining  Company,  have  each  crushed  small 
quantities  of  quartz,  for  returns  which  have  no  way 
advanced  the  position  of  quartz  mining  on  the  West  Coast. 

Alluvial, — A  limited  number  of  men  eke  out  an  exist- 
ence at  Flannigan's  Flat,  Harris  Reward,  the  Queen 
River  and  its  tributaries,  and  at  and  around  Darwin. 

Silver-mining. 

The  past  year  has  witnessed  the  firmer  establishment  of 
the  Zeehan  field  as  a  mineral-producing  centre.  Very 
marked  increases  have  taken  place  in  the  production  of 
ores.    The  mines  generally  are  in  excellent  condition,  and 
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the  stage  of  development  at  which  they  have  arrived  will 
enable  them  to  raise  larger  quantities  of  ore,  and  at  less 
cost  than  heretofore.  The  principal  producing  mines  are 
the  Mount  Zeehan  (Tas.),  Zeehan-Montana,  Zeehan-West- 
ern,  Florence,  Oonah,  Silver  Queen  Extended,  South  Com- 
stock,  &c. ;  and  at  Mount  Dundas,  the  Comet,  West 
Comet,  Ring  Valley,  Ring  River,  North  Jupiter,  Hercules, 
&c. ;  others  are  active,  and  give  fair  promise  for  the 
future. 

The  lowest  level  in  the  Zeehan- Montana  Mine  is  now 
800  feet  deep.  A  more  powerful  winding-plant  has  been 
obtained  from  England  for  the  deeper  work. 

The  Zeehan-Western  Mine  shaft  is  sunk  to  800  feet, 
and  the  lode  at  this  depth,  though  not  payable,  has  opened 
out  to  the  width  which  it  had  in  the  profitable  zone  above 
the  300-feet  level. 

The  main  shaft  at  the  Austral  Valley  Mine  is  being 
sunk,  and  it  is  intended  to  sink  it  to  300  feet,  and  then 
open  out. 

The  Oonah  Mine  has  been  placed  under  option.  The 
optionees  have  unwatered  it,  and  are  developing  the  stan- 
nite  lodes  with  some  degree  of  success. 

The  Mount  Zeehan  (Tas.)  Mine  has  put  out  its  usual 
product  of  high-grade  galena. 

Several  galena  lodes  have  been  disclosed  on  the  Queens- 
berry  property,  with  high  percentages  of  lead  and  some- 
what low  silver  contents.  The  property  is  being  developed, 
and  is  said  to  have  encouraging  prospects. 

Rosebery  District. — Developmental  work  has  proceeded 
on  several  properties,  and  upwards  of  18,000  tons  of  zinc- 
lead  ore  have  been  consigned  by  the  Tasmanian  Copper 
and  Primrose  Companies.  The  Primrose  Company  has 
largely  increased  its  holding,  and  has  also  acquired  the 
old  Mt.  Black  leases.  The  Colebrook  Company  is  intend- 
ing to  erect  copper-smelting  furnace  for  its  own  ore,  and 
anticipates  a  certain  amount  of  custom  work  from  other 
copper-producing  mines  in  the  vicinity. 
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Mount  Read. — The  Hercules  Mine  has  been  idle  for  the 
greater  part  of  the  year,  but  resumed  work  towards  the 
end  of  the  year,  and  the  work  soon  disclosed  larger 
reserves  of  ore  than  has  been  expected. 

Work  has  been  started  at  the  North  Jupiter  Mine  on  & 
zinc-lead  sulphide  ore-body,  carrying  ore  worth  £5  or  £6 
per  ton  gross. 

Farrell  District. — The  discovery  of  rich  ore  at  the  Mt. 
Farrell  Mine  has  given  a  renewed  impetus  to  prospecting 
on  this  field,  which  is  in  a  valuable  zone  of  silver-lead 
mineral. 

The  North  Farrell  Mining  Company  is  steadily  develop- 
ing its  mine,  producing  galena  worth  about  £11  and  £12 
per  ton  at  the  mill.  Preparations  are  being  made  for  the 
construction  of  a  steel  tramway  for  the  transport  of  the 
company's  ore  to  the  Emu  Bay  Railway  line.  A  per- 
manent water  supply  has  been  obtained  from  a  lake  on  the 
summit  of  Mt.  Farrell.  This  means  a  constant  water  sup- 
ply for  ore-dressing  during  the  summer  months. 

The  Murchison  River  Silver  and  Lead  Company  has 
opened  up  several  thousand  tons  of  ore  ready  for  break- 
ing. Several  new  companies  are  being  formed  to  work 
properties  in  the  Farrell  district  (White  Hawk,  South 
Murchison,  Mountain  Chief,  &c.),  and  good  results  are 
expected  from  the  prospecting  which  is  now  going  on. 
There  is  little  doubt  that  this  is  going  to  be  an  important 
field. 

The  Tasmanian  Smelting  Company  has,  during  the 
year,  purchased  47,754i  tons  of  ore  from  the  surrounding 
mines,  and  exported  9380  tons  of  lead  bullion,  containing 
1,449,386  ounces  of  silver  and  3119  ounces  of  gold. 

Magnet  Silver  Mine. — During  the  year  7787^  tons  of 
silver-lead  ore  were  won  and  consigned,  of  a  gross  value 
of  £51,147.  The  No.  6  level  has  realised  expectations 
fully,  and  opened  up  some  of  the  best  ore  ever  seen  in  the 
mine.  The  main  underlay  shaft  has  been  deepened  to  No. 
7,.  where  the  crosscut  intersected  the  two  lodes,   15   feet 
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and  6  feet  respectively,  carrying  large  quantities  of  highly 
profitable  ore.  The  ore-shoot  in  this  mine  has  now  been 
proved  to  exceed  1300  feet  in  length,  and  is  improving  in 
solidity  as  it  goes  down.  The  presumed  two  lodes  cut  in 
the  lowest  level  have  merged  into  one,  the  whole  having 
a  ^tal  width  of  36  feet.  This  drive  so  far  has  shown  the 
existence  between  it  and  the  level  above  of  10,000  tons  of 
ore.  Assays  of  the  galena  range  from  132  ozs.  to  161  ozs. 
per  ton.  A  high-level  water  scheme  for  driving  all  the 
mining  and  mill  machinery  is  approaching  completion. 
Dividends  amounting  to  £8000  have  been  declared  during 
the  year. 

Heazlewood, — Work  at  the  Long  Tunnel  Silver-lead 
Mine  is  being  resumed,  and  other  properties,  both  copper 
and  lead,  are  being  again  taken  up  in  this  district.  A  new 
copper  lode  has  been  found  below  the  Bald  Hill. 

This  promising  field  is  apparently  about  to  be  taken  in 
hand  at  more  than  one  point. 

Copper-mining. 

The  total  quantity  of  copper  and  copper  ore  produced 
was  10,924J  tons,  valued  at  £934,924. 

The  output  of  the  Mount  Lyell  Mining  and  Railway 
Company,  Limited,  has  been  steadily  maintained,  the 
mine  having  produced  8708  tons  of  blister  copper,  con- 
taining 8613  tons  of  copper,  valued  at  £772,183  3s.  lOd. ; 
701,018  ounces  of  silver,  valued  at  £90,260  13s.  Od. ;  and 
21,866  ounces  of  gold,  valued  at  £92,930  10s.  Od.— a  toUl 

of  £955,374  6s.  lOd.,  being  an  increase  of  £147,060  on  the 
previous    year.       The    amount    paid    in     dividends    was 

£420,000. 

Iron  Blow. — In  addition  to  the  usual  pyritic  extraction, 

prospecting  was  continued  south   from   '*  No.  8,"  on  the 

contact,   and  the  South   Mount  Lyell  ore-body  was  con- 
nected with  the  main  workings.     Beyond  this,   however, 

nothing  of  importance  was  done,   and   having  abundant 

quantities  of  similar  grade,  and  more  conveniently  pro- 
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curable,  ore  in  the  open-cuts  to  draw  upon,  underground 
operations  were  suspended. 

North  Lyell  and  Lyell-Th arsis. — The  usual  quantities  of 
high-grade  and  fluxing  ores  were  obtained  from  these  two 
open-cuts.  Exploratory  and  developmental  work  was  con- 
tinued underground,  with  satisfactory  results.  The  sink- 
ing of  both  shafts  was  continued,  and  high-grade  ore,  simi- 
lar to  that  followed  and  mined  from  the  surface,  was  inter- 
sected, which  should  provide  further  profitable  stoping  for 
the  ensuing  twelve  months. 

Royal  and  South  Tharsis. — These  mines  have  been  con- 
nected by  a  2-feet  gauge  tram  with  the  main  haulage 
system,  in  addition  to  being  suitably  mounted  with  the 
necessary  hoisting  gear  on  a  railed  incline  or  underlie 
shaft  for  providing  and  economically  handling  the  sili- 
cious  fluxing  ores  which  abound  on  these  properties. 

North  Crown  Lyell. — Prospecting  for  over  1000  feet  was 
continued  on  the  "  contact,"  without  disclosing  any 
development  of  importance. 

Other  outside  sections  have  received  attention. 

At  the  Reduction  Works  five  alternating  furnaces  comply 
with  the  mine's  requirements,  and  dispose  of  a  greater 
daily  tonnage  than  that  accomplished  at  any  previous 
period  of  these  operations.  For  power  purposes,  two  600 
B.H.P.  steam  turbine  generators  have  been  installed,  to 
which  has  been  added  a  turbo-blower  capable  of  supply- 
ing 18,000  cubic  feet  of  air  per  minute  under  a  54-oz. 
(mercury)  pressure. 

Lyell  Blocks  Company. — The  principal  work  in  connec- 
tion with  the  mine  has  been  the  driving  of  the  Consols  or 
main  (No.  3)  tunnel  to  a  total  of  2255  feet,  and  connect- 
ing with  the  main  shaft  at  the  450-feet  level,  where  pre- 
parations are  being  made  to  attack  the  cupriferous  clays 
which  have  been  located  in  this  vicinity.  Over  this  level 
continuous  stoping  was  carried  on,  and  70,790  tons  of 
cupriferous  clay  were  treated,  and  yielded  824 J  tons  of 
copper,  valued  at  £65,422,  out  of  which  two  dividends, 
amounting  to  £15,000,  were  paid  to  the  shareholders. 
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« 

Tasmnn-Comstock  Consolidated. — During  the  year  20 
tons  of  this  mine's  silicions  ore  were  forwarded  to  London 
for  special  treatment,  but  the  result  has  not  yet  been  made 
known. 

Prospectors  Hyde  and  Siddler  have  reapplied  for  the 
old  sections  which  formerly  belonged  to  the  Great  Lyell 
South  and  Duke  Lyell  Companies,  and  bulk  samples  for- 
warded from  both  to  the  Mount  Lyell  Smelters  gave  satis- 
factory returns. 

At  Jukes  and  Darwin  work  has  been  intermittent.  Mr. 
H.  S.  Muir  has  given  attention  to  the  Lake  Jukes  and 
Jukes  Proprietary  Mines,  from  which  trial  bulk  samples 
have  been  forwarded  to  the  Mount  Lyell  Smelters.  An 
option  has  been  taken  over  the  section  applied  for  in  the 
name  of  George  Hyde,  known  as  the  Ha)  Jukes  Mine, 
which  has  been  an  inducement  to  others  to  take  up  aban- 
doned sections  in  the  vicinity,  so  that  there  is  a  probability 
of  attention  being  renewed  in  this  portion  of  the  district. 

At  North  Dundas  the  Ring  River  Company  raised  1305 
tons  of  copper  ore,  valued  at  £5838,  and  employed  an 
average  of  8  men. 

Burnie  Copper  Mines. — Blythe  River. — This  was  for- 
merly the  Copper  King,  which  was  worked  on  a  small 
scale  for  one  and  a  half  years  by  Messrs.  Clark  and  Sice, 
its  discoverers.  A  main  shaft  is  now  being  sunk  to  160 
feet.  It  is  intended  to  open  out  at  150  feet,  and  crosscut 
to  the  lode  70  or  80  feet.  The  shaft  is  14  feet  x  4 J  feet 
within  timbers.  Mr.  Leigh  J.  Hancock  reports: — A  deep 
culvert  has  been  made  for  the  water  6  chains  long  in  the 
basin  of  the  mine.  A  road  is  constructed  from  the  mine 
up  to  the  main  Blythe  road  for  about  60  chains  at  a  cost 
of  about  £400.  The  company  has  provided  huts  for  the 
workmen,  and  settled  them  on  its  own  freehold.  Two  sub- 
stantial houses  for  manager  and  offices,  &c.,  have  been 
built.  A  small  township,  with  post  office,  &c.,  is  springing 
up.  It  is  called  at  present  Blythe  Road,  but  the  name 
Cuprona  has  been  suggested.     The  shaft  is  being  equipped 
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with  winding-engine  and  a  Root's  blower  for  ventilating. 
During  the  year  the  mine  produced  105 J  tons  of  copper, 
valued  at  £1220. 

Tin. 

During  the  year  the  London  market  price  of  tin  steadily 
rose  until,  on  the  14th  May,  it  reached  £215  per  ton, 
which  appears  to  be  the  highest  price  ever  reached  for  this 
metal.  The  lowest  price  during  the  year  was  £161,  and  the 
average,  calculated  from  the  weekly  cables  from  London, 
was  £181  2s. 

In  some  quarters  it  is  stated  that  the  high  price  of  the 
metal  is  the  outcome  of  market  manipulation,  but 
the  more  generally  received  opinion  is  that  the  immediate 
cause  of  the  appreciation  in  the  price  is  the  increase  in  the 
consumption,  coupled  with  the  fact  that  there  has  been 
no  corresponding  expansion  in  production.  There  seems 
to  be  no  doubt  that  the  bond  fide  demand  for  manufactur- 
ing purposes  has  overtaken  the  production,  and  the  world's 
consumption  is  steadily  and  rapidly  growing.  Hitherto 
the  highest  price  for  tin  was  in  1888,  when  it  reached 
£170;  but  this  was  the  effect  of  a  corner,  and  was  quite 
temporary. 

The  quantity  of  tin  ore  raised  during  the  year  was 
4472|  tons,  valued  at  £557,266. 

North-Eastern  Mining  Division. — The  largest  producer 
was  the  Briseis  Tin  Mines,  Limited,  the  output  from  that 
mine  being  1117  tons. 

The  Pioneer  and  Arba  companies  have  worked  persist- 
ently during  the  year,  and  with  payable  results.  The 
Abbotsford  Tin  Mine  is  getting  fairly  good  returns  from 
old  broken  ground  on  Main  Creek.  A  centrifugal  gravel 
pump  is  being  used. 

The  Moorina  Tin  Mining  Company  is  using  an  elevator 
to  lift  the  bottom  or  gutter  wash,  which  is  dipping  to  the 
north-west,  or  away  from  the  Ringarooma  River,  into  its 
tail-race.     This  mine,  as  well  as  many  others  in  the  dis- 
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trict,  suffered  a  good  deal  of  damage  and  loss  (mainly  to 
head-racee,  syphon  columns,  &c.)  from  floods  during  the 
exceptionally  wet  winter. 

At  the  Mutual  Hill  Tin  Mines  preparations  are  being 
made  for  hydraulic  sluicing  on  an  extensive  scale,  and  the 
Bell's  Hill  Mine  is  being  reopened  by  a  new  company.  The 
Tin  Pot  Creek  Mine  has  worked  with  varying  success;  an 
additional  5  heads  have  been  added  to  the  battery,  which 
is  now  a  15 -head  mill,  and  a  Wilfley  table  has  been  added 
to  the  concentrating  plant.  There  is  a  good  deal  of  copper 
in  the  ore,  and  separating  this  from  the  tin  increases  the 
working  expenses.     The  mine  is  worked  by  an  open  cut. 

The  Mussel  Roe  Tin  Mining  Company  has  constructed 
a  head-race  21  miles  in  length,  to  bring  water  on  to  the 
mine.  The  intake  is  on  the  Mussel  Roe  River,  just  below 
the  intake  weir  of  the  Mount  Cameron  Water -race,  and 
several  creeks  are  picked  up,  and  brought  into  the  main 
race. 

The  New  Aberfoyle  Tin  Mining  Company  has  in  hand 
the  construction  of  a  long  line  of  race,  to  bring  water 
from  the  Boobyalla  River,  in  the  vicinity  of  White  Rock, 
on  to  its  mine,  which  is  situated  on  the  Ringarooma  River 
about  4  miles  from  Boobyalla  Port. 

The  North-Eastern  Hydraulic  Sluicing  Company  has 
installed  a  gravel  pump  and  a  16  horse-power  portable 
engine  for  elevating  the  wash.  The  original  elevator  had 
to  depend  on  a  continuous  supply  of  water  from  the  head- 
race to  be  effective,  and,  unfortunately,  the  supply  from 
this  source  is  only  intermittent.  There  is  a  good  supply 
of  face-water  from  a  large  dam  available,  but  there  is  not 
sufficient  head-pressure  for  elevating. 

Eastern  Mining  Division. — At  Ben  Lomond  about  20 
men  are  at  work,  in  small  parties,  getting  out  tin  and 
wolfram  from  some  of  the  old  Storey  Creek  Company's 
sections. 

The  Gipps  Creek  Mine  is  obtaining  fairly  good  returns. 
At  Briggs'  Mine  a  limited  output  of  about  half  a  ton  per 


week  is  maintained.  The  Mount  Rex  Mine  has,  for  the 
most  part,  been  working  on  alluvial.  Further  prospecting 
at  the  No.  1  level  in  the  mine  has  been  done,  and  a  drive 
has  been  extended  about  100  feet  south. 

The  Brookstead  property  is  now  being  prospected  by  a 
South  Australian  syndicate,  which  holds  an  option  over  it. 
About  30  men  are  employed,  and  good  results  are,  I  under- 
stand, being  obtained  from  both  lode  and  alluvial. 

North-East  Dundas, — This  district  has  come  to  the 
front  lately,  several  deposits  of  tin-bearing  alluvial  and 
detritus  being  worked  with  marked  success.  There  is 
reason  to  believe  that  the  year's  output  has  amounted  to 
upwards  of  80  tons  of  tin-ore,  bringing  up  the  total  pro- 
duction since  work  was  first  started  on  the  field  to  an 
estimated  aggregate  of  about  240  tons. 

At  the  Renison  Bell  Mine  optionees  have  sluiced  a  sur- 
face deposit  for  over  £3000  worth  of  ore.  Several  sluicing 
parties  on  various  sections  throughout  the  field  have 
worked  with  highly  satisfactory  results.  It  now  remains 
to  open  out  work  on  the  lode  formations  which  exist  in  this 
metal-bearing  belt.  The  Commonwealth  tributes  have 
turned  out  exceedingly  well,  the  detritus  being  heavy  and 
rich.  Other  sections  with  rich  tin  formations,  both  sur- 
face and  lode,  are  Brumby's,  Craze's,  the  Penzance, 
Sligo's,  Kemp's,  &c.  A  good  track  for  the  benefit  of  these 
mines  has  been  constructed  by  the  Public  Works 
Department. 

Mt.  Heemshirk. — A  moderate  quantity  of  tin  ore  has 
been  produced  from  this  field,  and  recently  some  good 
discoveries  have  been  made.  It  is  becoming  more  and 
more  apparent  that  this  large  tin-bearing  mountain  mass 
received  very  superficial  prospecting  in  the  early  days. 

Mt.  Bischoff. — Dividends  have  been  declared  by  the 
Mount  Bischoff  Tin  Mining  Company,  Registered,  during 
the  year  for  £63,000,  bringing  the  total  up  to  £2,088,000. 
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The  total  quantity  of  tin  ore  produced  by  that  mine  to  the 
end  of  December  was  65,833  tons. 

Somewhat  disappointing  results  have  attended  the 
development  of  the  mine,  and  towards  the  end  of  the  year 
it  was  found  necessary  to  reduce  the  output  by  40  per  cent. 
Measures  are  being  taken  to  secure  the  utmost  economy  in 
working,  and  an  exploration  policy  is  being  pursued  with 
vigour. 

The  prospects  of  the  Bischoff  Extended  (late  West 
Bischoff)  are  far  brighter  than  they  have  been  for  many 
years.  Payable  ore  is  being  treated,  and  good  develop- 
ment work  is  in  progress. 

Mount  Balfour, — Tin  mining  has  been  prosecuted  with 
vigour  during  the  past  year. 

Whytt  River. — A  promising  discovery  of  lode-tin  has 
been  made  at  the  Whyte  River,  and  the  enterprise  has 
been  floated  into  a  company,  the  Mount  Cleveland.  A 
small  prospecting  plant  has  been  obtained  to  satisfactorily 
test  the  various  lodes  as  they  are  intersected. 

Cox's  Bight. — This  field  is  on  the  south  coast  of  the 
island,  near  S.W.  Cape,  and  alluvial  mining  is  being 
carried  on  upon  the  flat  terrace-land  between  the  mountain 
ranges  and  the  sea-shore.  It  has  recently  been  examined 
by  the  Government  Geologist,  and  his  report  thereon  is 
appended  hereto. 

The  tin  ore  has  been  shed  from  quartz  veins  in  a  spur 
of  granite  which  descends  to  sea-level  from  the  south  end 
of  the  Bathurst  Range.  The  Cox's  Bight  Tin  Mines  Com- 
pany is  hydraulicking  the  upper  terrace  drift,  and  has 
despatched  for  sale  the  last  half-year  \\  tons  of  ore,  of  an 
assay  value  varying  from  73  to  75*2  per  cent,  metallic  tin. 
Messrs.  Weber,  Gourlay,  and  Hawson  are  interested  in 
several  lagoon  sections  along  the  coast  of  the  western  bay, 
and  it  is  contemplated   to   test  tiiese  by   bores.      Messrs. 
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P«nder  and  Atkins  hold  a  section  comprising  the  high 
granite  spur  between  the  two  bays.  Altogether,  consider- 
able interest  is  being  taken  in  this  district,  which,  since 
mining  work  was  first  started  on  it,  is  responsible  for  an 
output  of  about  120  tons  of  tin  ore. 

Iron. 

The  Tasmanian  Iron  Company  was  the  only  company 
engaged  in  mining  operations  during  the  year,  and  raised 
2600  tons  of  hematite  iron  ore,  employing  17  men. 

Wolfram. 

This  mineral  has  been  mined  in  the  following 
localities :  — 

Ben   Lomond,    15    tons    18   cwts.    obtained;     9    men 
employed. 

Story's    Creek,    2    tons    15    cwts.    obtained;     6    men 
employed. 

Middlesex,  1  ton  obtained;   3  men  employed. 

Coal. 

The  total  quantity  of  coal  raised  during  the  year 
amounted  to  52,895|  tons,  valued  at  £44,962. 

The  raisings  at  the  respective  collieries  were  as 
follows :  — 

Mine.  Tons.  Average  No. 

of  men  employed. 

Mt.  Nicholas 25,061  70 

Cornwall 21,741  61 

Dulverton 294  4 

Spreyton 1584  7 

York  Plains 393f  2 

Mt.  Cygnet 1036  2 

Catamaran 1303  4 

Sandfly  1483  59 
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Antimony. 

At  Hall's  Creek,  near  Rinadeena,  Messrs.  Kemp  and 
Thomas  are  prospecting  a  show,  from  the  surface  out- 
crop of  which  exceptional  samples  of  marketable  ore  have 
been  obtained. 

Diamonds. 

A  small  diamond,  ^  of  a  carat,  has  been  found  recently 
at  the  Donaldson  Range,  in  washing  creek  sand  for  gold. 
This  is  not  the  first  discovery  of  this  gem  in  Tasmania, 
as  one  was  observed  in  some  gem  sand  sent  to  England 
for  examination  many  years  ago  by  the  Van  Diemeh*s 
Land  Co.  The  parcel  of  sand  was  from  near  the  Hellyer 
River  district.  Again,  in  1894,  several  diamonds  were 
found  in  the  Mt.  Donaldson  district,  under  circumstances 
similar  to  those  in  which  the  recent  find  was  made,  but 
their  authenticity  was  doubted  at  the  time.  The  largest 
seems  to  have  been  about  Jrd  of  a  carat.  The  locality  of 
parent  rock  of  the  gems  is  unknown,  and  so  little  is 
known  as  yet  respecting  the  actual  discovery  that  it  is 
impossible  to  say  what  it  may  result  in,  but  it  may  be 
accepted  as  next  to  certain  that  there  are  more  to  be 
found,  some  of  which  are  likely  to  be  larger  than  the 
small  specimens  known  hitherto. 

The  following  return  shows  the  quantity  and  value  of 

mineral  products  for  the  State  of  Tasmania  during   ih.\ 
year  ending  31st  December,   1906:  — 

Mineral.                                         Quantity.  Value. 

£ 

Gold  60,023-397  oz8.  (fine)  254,963 

Sliver  Lead  Ore 87,1171  tons  462,443 

Blister  Copper 8708       „  86-2,444» 

Copper  Ore  and  Copper..              2234^     „  72  480 

Jiw^i^e 4472}     ,,  557,266 

Iron  Ore 2600       ,,  HOO 

^}^ • 52,895}     „  44,962 

^«^frara 19}     ,,  1465 

Jiismnth 6  cwts.  24 

£2,257,147 
♦  Value  of  Gold  contents  deducted. 

The  amount  paid  in  dividends  was  £636,409. 
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Geological  Branch. 

During  the  year  the  Government  Geologist  has  prepared 
reports  upon  the  coal  at  Mt.  Rex,  and  on  the  North- West 
Coast  mineral  deposits.  He  has  also  prepared  quarterly 
reports  on  the  mining  industry  of  the  State,  and  Wdis 
also  engaged  examining  the  Mathinna  Goldfield.  Iho 
quarterly  rogress  reports  of  the  mineral  industry  have 
been  issued,  as  usual.  For  these,  as  well  as  for  the  special 
district  reports,  there  is  a  considerable  demand  from 
abroad,  and  from  visitors  arriving  in  the  State.  Our  pub- 
lications lying  upon  the  tables  of  public  libraries  and 
institutes  throughout  the  world  may  be  regarded  as  of 
distinct  service  in  directing  the  attention  of  investors  to 
the  mineral  resources  of  Tasmania. 

Inspection  of  Mines. 

The  three  Inspectors  have  satisfactorily  discharged  their 
duties  in  the  districts  severally  allotted  to  them.  Their 
reports  are  appended. 

Mining  Managers'  Examination. 

The  annual  examination  of  candidates  for  mining 
managers'  certificates  was  held  in  March.  Three  candidates 
only  presented  themselves  for  examination,  two  of  whom 
succeeded  in  obtaining  sufficient  marks  to  entitle  them  to 
receive  second-class  certificates. 

Copies  of  the  papers  set  at  the  examination  are 
appended. 

Interstate  Conference  of  Boards  of  Examiners  of 

Mining  Managers. 

It  has  always  been  the  practice  of  the  Board  in  this 
State  to  issue  certificates  to  persons  taking  up  their  resi- 
dence in  Tasmania  upon  production  of  equivalent  certifi- 
cates granted  by  the  Boards  of  the  other  States. 

Some  of  the  other  States  reciprocated  in  the  same  way, 
and  in  order  that  a  system  might  be  adopted,  a  conference 
of  delegates  representing  all  the  States  except  Western 
Australia  met  in  Melbourne  on  the  23rd  March,  1906,  and 
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passed    the   following   resolutions   for   submission    to    the 
Boards  of  each  State:  — 

1.  That  the  conference  deal  only  with  metalliferous 
mines,  some  delegates  not  having  power  to  go  further. 

2.  That  it  is  advisable  that  the  holders  of  mining  mana- 
gers' certificates  issued  in  any  one  State  be  (on  payment 
of  a  moderate  fee)  registered  as  the  holder  of  a  certificate 
of  equal  grade  in  the  other  States  in  which  they  take  up 
their  residence. 

3.  That  on  any  State  advising  the  Boards  of  Examiners 
in  the  other  States  that  arrangements  have  been  made  to 
adopt  the  resolutions  which  this  conference  will  submit, 
the  holders  of  certificates  then  issued,  and  the  holders  of 
certificates  which  may  be  subsequently  issued  in  that  State, 
will  be  registered  as  the  holders  of  certificates  of  equal 
grade  in  the  States  so  advised.  In  the  event  of  anj  State 
being  unable  to  adopt  any  resolution  of  the  conference, 
the  other  States  should  be  advised. 

4.  That  this  conference  affirms  that  it  is  desirable  that 
all  managers  of  metalliferous  mines  in  which  more  than 
twenty  men  are  employed  underground  should  be  com- 
pelled to  hold  a  certificate,  either  of  service  or  competency. 

5.  That  this  conference  is  of  opinion  that  the  service 
certificates  of  one  State  should  be  registered  in  the  other 
States,  provided  that  the  qualifications  required  for  the 
granting  of  the  certificates  are  similar. 

6.  That  in  the  case  of  certificates  of  competency,  only 
first-class  shall  be  recognised  for  the  purposes  of  reciprocity. 

7.  That  the  certificates  of  competency  as  mining  mana- 
ger issued  by  the  State  of  New  South  Wales  under  the 
Mines  Inspection  Act,  1901,  shall  be  regarded  as  first-class 
for  the  purposes  of  the  previous  motion. 

8.  That  no  certificate  of  competency  be  issued  to  any 
candidate  under  the  age  of  21  years. 

9.  That  all  candidates  for  certificates  of  competency 
shall  have  at  least  three  years'  practical  eitperience. 

10.  That  the  conference  recommend  the  Boards  of 
Examiners  for  the  various  States  to  grant  a  certificate 
of  competency  to  any  person  who  shall  produce  a  certifi- 
cate of  having  passed  the  requisite  examinations  from  and 
under  the  seal  of  any  School  of  Mines  or  educational  insti- 
tution whose  curriculum,  training,  and  subjects  for  and 
mode  of  examination  are  approved  of  by  any  of  the  Boards 
of  Examiners. 

11.  That  the  syllabus  of  subjects  be  agreed  to. 

12.  That  a  separate  examination  be  set  in  each  heading 
of  the  syllabus  which  has  been  agreed  to,  and  that  the 
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total  length  of  the  examination  be  not  less  than  six  sittings 
of  three  hours  each.  Also,  that  the  time  allowed  for  the 
examination  on  the  subjects  of  mining,  blasting,  and  ven- 
tilation be  not  less  than  six  hours. 

13.  That  for  the  purposes  of  reciprocity,  the  experience, 
within  or  without  the  State,  necessary  in  applying  for  a 
certificate  of  service  shall  be  three  years  as  manager  of 
mines  employing  on  an  average  twenty  men  underground, 
provided  that  the  whole  or  portion  of  the  experience  be 
obtained  within  a  period  of  five  years  prior  to  the  passing 
of  the  Act. 

14.  That  the  Mines  Department  of  each  State  should 
publish  in  its  annual  report  the  names  of  candidates  who 
have  received  certificates,  or  who  have  been  registered  in 
each  year,  and  that  each  State  should  receive  advice  from 
the  other  States  of  certificates  issued. 

15.  That  a  copy  of  the  resolutions  and  minutes  be  for- 
warded to  the  Minister  for  Mines  for  Victoria,  with  a 
request  that  copies  be  sent  to  all  the  States  of  the  Com- 
monwealth, with  the  recommendation  of  the  conference 
that  the  resolutions  be  adopted.  Also,  that  copies  be  sent 
to  each  member  of  the  conference. 

These  resolutions  were  subsequently  submitted  to   the 

Board  of  Examiners,    and   after  due  consideration  were 

agreed  to,  as  follows :  — 

Resolution  No.  1. — Agreed  to. 

Resolution  No.  2. — Agreed  to,  with  the  substitution 

of   the    words    "  equal    value "    in    lieu    of    "  equal 

grade." 
Resolution  No.  3. — Ditto,  ditto. 
Resolution  No.  4. — Not  agreed  to,  as  it  was  considered 

outside   the   province   of   the   Board's   powers   and 

duties. 
Resolution  No.  5. — Agreed  to. 
Resolution   No.   6. — Agreed   that  only   certificates  of 

equal  value  should  be  recognised  for  the  purpose  of 

reciprocity. 
Resolution  No.  7. — Not  agreed  to,  as  one  year's  prac- 
tical experience  is  not  considered  sufficient. 
Resolution  No.  8. — Agreed  to. 
Resolution  No.  9. — Ditto. 
Resolution  No.   10. — Agreed  to,   provided  candidates 

have  had  three  years'  practical  experience. 
Resolution    No.    11. — Agreed    to,    subject    to   further 

elaboration. 
Resolution  No.  12. — Agreed  to. 
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Resolution  No.  13. — Ditto. 
Resolution  No.  14. — Ditto. 
Resolution  No.  15. — Ditto. 

Appended  will  be  found  a  list  of  persons  to  whom  cer- 
tificates of  competency  have  been  granted  since  the  incep- 
tion of  the  Board. 

The  list  is  published  in  accordance  with  Resolution  14. 

DiAMOND-DBILLR. 

The  diamond-drills  were  not  in  operation  during  the 
period  under  review. 

Mount  Cameron  Water-race. 
The  report  of  the  Board  is  appended. 

Departmental  Staff. 
The  only  changes  which  took  place  in  the  staff  during 
the  year  were  the  appointment  of  Mr.  J.  Lonergan  as 
Registrar  of  Mines  at  Waratah,  vice  Mr.  J.  Donohue,  and 
the  temporary  employment  of  Miss  Rotha  Higgs  as  Clerk 
and  Typiste  to  the  Government  Geologist,  during  the 
absence  of  Mr.  F.  S.  Grove,  whose  services  are  on  loan  to 
the  Mt.  Cameron  Water-race  Board. 

Revenue. 

The  net  revenue  for  the  year  amounted  to  £24,136  12s. 

5d.,  being  an  increase  of  £3927  15s.  5d.  on  the  previous 

year.       This  amount  does  not  include  the  sum  of  £6023 

9s.  5d.  deposited  as  survey  fees  with  applications  for  leases. 

Conclusion. 

In  conclusion,  I  desire  to  thank  the  officers  of  the 
Departmental  staff  for  the  loyal  and  efficient  manner  in 
which  they  have  performed  the  duties  allotted  to  them. 

I  have  the  honour  to  be. 
Sir, 
Your  most  obedient  Servant, 

W.    H.    WALLACE,  Secretary  for  Mines. 

The  Hon.  Donald  Campbell  Urquhart, 
Minister  for  Mines. 
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No.  1. 

RETVHN  showhig  the  Quantify  and  Value  of  Gold  won  during 
the  Year8\Sm\  1881,  1882,  1883,  1884,  1885,  1886,  1887,  1888, 
1889,  1890,  1891,  1892, 1893, 1894,  1895,  1896,  1897, 1898, 1899, 
1900,  1901,  1902,  1903,  1904,  1905,  and  11^06. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1 887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 


Quantity. 


ozs. 

52,595 

56,693 

49,122 

46,577 

42,339 

41,240 

31,014 

42,609 

39,610 

32,332 

20,510 

38,789 

42,378 

37,687 

57,873 

54,964 

62,iS91 

77,131 

74,233 

83,992 

81,175 

•69,491 

*70,99H 

♦59,891 

•65,921 

♦73,540 

♦60,023 


dwts. 

0 

0 

6 
10 
19 
19 
10 

3 
19 
13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
10 

8 


1,465,321   17 


Value. 


£ 
201,297 
216,901 
187,337 
176,442 
160,404 
155,309 
117,250 
158,533 
147,154 
119,703 
75,888 
145,459 
158,917 
141,326 
217,024 
206,115 
237,574 
296,660 
291,496 
327,545 
316,220 
295,176 
301,573 
254,403 
280,015 
312,380 
254,963 


5,753,064 


•  Fine  Gold. 
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No.  2. 

RETURN  showing  the  QuanVty  and  Value  of  Coal  raised  during 
the  Years  1880,  1881,  1882,  1883,  1884,  1885,  1H86,  1887,  1888, 
1889, 1890, 1891,  18^^2, 1893, 1894,  1895,  1896,  1897,  1898,  1899, 
1900,  1901,  1902,  1908,  1904,  1905,  and  1906. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
19l»2 
1903 
1904 
1905 
1906 


Quantity. 


Tons. 
12,219 
11,163 
8H03 
8»72 
7194 
6654 
10,391 
27,633 
41,577 
36,700 
50,519 
43,256 
36,008 
34,693 
30,499 
32,698 
41,9*)4 
42,196 
47,678 
42,609 
50,633 
45,438 
48,863  i 
49,069 
61,109 
51,993 
52,895f 


Value. 


933,259i 


£ 
10,998 
10,047 
7923 
7985 
6475 
5989 
9352 
24,870 
37,420 
33,030 
45,467 
38,980 
82,407 
27,754 
24,399 
26,159 
33,523 
33,757 
38,256 
38,349 
44,227 
38,451 
41,533 
41,709 
51,942 
44,194 
44,962 


800,108 


28 


,No.  3. 

RETURN  sho^tdtig  the  Otiantity  and  Valuf  oj  Tin  exported  from 
Tasmania  during  the  Ymrs  1880,  18H1.  1882,  188:<,  1884,  1886, 
1886,  1887,  1888,  1889, 1890,  1891,  1892, 1893, 1894,  1895,  1896. 
1897,  1898,  1899,  190<i,  1901,  1902,  1903,  and  1904,  compiled 
Iron  Customs  Returns  only,  and  Tin  Ore  produced  during  the 
Years  1906  awrf  1906. 


Year. 


1880  . 

1881  . 
1882. 

1883  . 

1884  . 
1886  . 

1886  . 

1887  . 

1888  . 

1889  . 

1890  . 

1891  . 
1892 

1893  . 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 

1899  . 

1900  . 

1901  . 

1902  . 

1903  . 

1904  . 
1905* 
1906» 


Quantity. 


Tons. 

£ 

3954 

341,736 

4124 

376,775 

3670 

361046 

4122 

376,446 

3707 

301,423 

4242 

357,687 

3776 

363.364 

3607i 

409,853 

3775i 

426.321 

3764 

344,941 

3209i 

296,368 

3236 

291,715 

3174 

290,083 

3128^ 

260,219 

2934 

198.298 

27261 

167,461 

2700 

169,036 

2423  i 

149,994 

1972 

142.046 

2239  i 

278,323 

2029 

269,833 

1789i 

212,542 

1958i 

237,828 

2376,?^ 

300,098 

2171J 

255,228 

3891^ 

362,670 

4172} 

657,266 

85,172JJ 

8,087,600 

Value. 


Tin  Ore  produced  :  Customs  having  ceased  to  issue  Returns. 
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No.  4. 

RETTTRN  Mkowiruj  the  Quantity  and  Value  of  Silver  Ore  produced 
during  the  Y^nrs.lSSS^  1889,  1890,  1891,  1892,  1893, 1894, 1895, 
1896,  1897,  1898,  1899,  1900,  1901,  1902,  1903,  1904,  1905,  and 
1906. 


Year. 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 


Quantity. 

Value. 

Tons. 

£ 

417 

5838 

415 

7044 

2053 

26,487 

4810 

52,284 

9326 

45,502 

14,302 

198,610 

21,064 

293,043 

17,980 

175,957 

21,167 

229,660 

18,364 

200,167 

15,320 

188,892 

31,519^ 

250,331 

26,564 

279,372 

28,774 

207,228 

46,480 

218,864 

42,422 

192,492 

51,138 

203,702 

7o,270i 

246,888 

87,117t 

462,443 

514,503} 

3,484,804 

30 

No.  5. 

RETURN  showing  the  Quantity  and  Value  of  Blister  Coppef- 
produced  during  the  Years  1896,  1897,  1898,  *  1899,  1900,  1901, 
1902,  1903,  1904,  1905,  and  1906. 


Year. 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 


Quantity. 


Tons. 

£ 

41i 

1245 

4700 

322,500 

4955^ 

400,668 

8598 

735,305 

9449 

907,288 

9981 

879,625 

7745 

•462,161 

6684 

•478,023 

8371 

•582,540 

8610 

•704,287 

8708 

•862,444 

77,843 

6,336,076 

Value. 


Value  of  Gold  contained  deducted. 


No.  6. 

RETURN  showing  Quantity  and  Value  of  Copper  Matte  exported 
during  the  Yews  1902,  1903,  1904  1905,  and  1906. 


Year. 

Quantity. 

Value. 

1902  

Tons. 
2500 
3727 

£ 
50,112 

1903  

83,624 

1904  

1905  

1906  





— 

6227 

133,736 

31 

No.  7. 

RETURN  showing  the  Quanlili/  and  Value  of  Capper  Or* 
pro(btftdduri»glhtYeart\9^,\%^,  1806,  1899,  1900,  1901, 
1902,  1903,  1904, 1906,  and  1906. 


Year. 

Qunntity. 

VsluR. 

Tons, 

34 

75 

394 

1695 

43311 

11,231 

6904 

103 

104 

11501 

2334^ 

£ 

26,833 

130,412 
65,270 

72,480 

27,2251 

425,351 

RETURN  thoaing  the  Quantity  and  Value  of  Ir<m  Ore  pnidaced 
during  thr  Yearn  1897,  1898,  1899,  1900,  1901.  1902, 1903, 1904, 
1905,  and  1906. 


Year. 

Qimntity. 

Xaliie. 

Toni. 

894 
1598 
3577 
5375 

612 
2380 
5980 
6810 
6300 
2601» 

£ 

1903 

36,162 

22,961 

32 


Jfo.  9 

RETURN  nhowinq  the  Qjunntity  and  Value  of  Asbeittos  produced 
during  the  Years  1899,  1900,  1901,  1902,  1903,  1904,  1906,  avd 
1906. 


Year. 

Quantity. 

Value. 

1899  

. 

Tons. 
200 
128 
46^ 

1   ■ 

£ 
363 

1900  

« 

113 

1901  

45 

1902  

^^^_ 

1903  

1904  

— 

1905  

1906 ..:;::;::--:::.-::::::::.:::::: ::: 

374i 

521 

No.  10. 

RETURN  shffwing  the  Quantity  and  Value  of  Wolfram  produced 
during  the  Years  1899,  1900,  1901,  1902,  1903,  1904,  1905, 
and  1906. 


Year. 

Quantity. 

Value. 

1899  

Tons. 

3i 
531 

15J 
32i 
19J 

1241 

£ 
99 

1900  

2058 

1901  

1902  

1903  

1904  

1147 

1905  

1906  -- 

2371 
1465 

7140 
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No.  11. 

RETURN  shawmg  the  Quantity  anfi  Vulue  oi  Bismuth  prodwed 
during  the  Years  1904,  1905,  and  1906. 


Year. 

Quantity. 

Value. 

1904   

6    cwt. 
3J  lona 
6    cwt. 

£ 
15 

1905   

1906 

800 
24 

A^  tons 

839 

No.  12. 

RETURN  shtfwing  the  Quantify  of  Silver-D'ad  and  (\ppper  Ore 
ffW-lted  tor  perhtd  2bth  June  to  31«/  tfecemher^  1896,  ^/n^  1*/ 
January  1897,  to  31*/  December,  1905. 


Or»? 

Products 

I. 

Yield. 

• 

Smelted. 

Silver- 

Hlister 
Copper. 

:S 

Lead 
BuU'n. 

Matte. 

Coi)per. 

Silver. 

Gold 

Lead. 

Tons. 

Tons. 

Tons. 

Tons. 

TonK. 

0Z8. 

Ozs 

Tons. 

1896 

26,02H^ 

— 

2417^ 

123.-»,^5 

75,951 

4707 

— 

1897 

90,773i 

3-l76iS 

267^ 

3o83J* 

334,349 

16,485 

— 

1898 

17'».933 

— 

4992 

— 

4783 

6(XJ,123 

24,418 

— 

I8SI9 

275,-239 

2295 

8463 

89,"^ 

8362 

l,(m!),6:»7 

27,6r 

— 

1900 

:»03,113 

4817 

9449 

9341 

1,215,0:}6 

26,255 

1901 

355,528 

1839 

W982 

50 

9880 

80i),317 

21,717 

— 

1902  411,736 

6825 

7727 

2882 

8841 

1,674,816 

24,719   6654 

1903  399,03^2 

7560 

6683 

3413 

8094 

1,855,158 

25,238    7529 

1904 

433,366 

— 

8371 

8265 

1,896.134 

26,H09    7754 

1905 

4«6,578 

9422 

8611 

— 

8.V.J6 

2,075,431 

26,469 

908(t 

1906 

479,775 

9380 

8708 

8613 

2,150,405 

24,986 

9300 

34 


No.  13. 

RETURN  thtiunng  the  Average  Number  of    Per$on»  engaged  in 
Mining  during  the  Year$  1880  to  1906  inclusive. 


Year. 

Number. 

Year. 

Number. 

1880 

1653 
3156 
4098 
3818 
2972 
2783 
2681 

a%i 

2989 
3141 
2868 
3219 
3295 
3403 

1894  

3433 

1881 

1895 

4062 

1882 

1896 

4350 

1883 

1897 

4510 

1884 

1898 

6052 

1885 

1899 

1900 

6622 

1886 

7023 

1887 

1901 

1902 

6923 

1888 

5934 

1889 

1903 

6017 

1890 

1904 

6194 

1891 

905 

6581 

1892 ... 

1906 

7005 

1893 

35 
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No.  16. 

RETURy  shoitnng  the  Total  Number  and  Area  of  Leases  in  force 

on  Blst  December^  1906. 


MloemU. 


Number. 


Area. 


Gold 

167 

133 

154 

24 

970 

23 

4 

11 

1 

8 

1 

1 

1 

4 

1 

6 

27 

91 

47 

391 

Acres. 
1836 

Minerals  

7622 

Silver 

8169 

CoDDer 

1252 

jC^rl^    

Tin 

Coal  

'      24,81 1 
1         39H5 

Li  mestooe 

383 

IroD 

528 

Slate 

Wolfram  

200 
394 

Precious  Stones 

80 

LithofirraDhic  Stone 

97 

Marble 

317 

Shale 

1040 

Phoftphate  of  Lime 

3 

Nickel 

180 

Dred s'lner  Claims " 

98 
2027 

Mininer  Kasements 

298 

Water  Risrhts  

1606  sluice- 

heads,     and 

1128     acres 

dams 

No.  17. 

RETURN   showing  tlie   Average   Number  of    Miners    employed 
during  the  Year  endimj  Zlst  December^  1906. 


Europeans. 

Chinese. 

Northern  and  Southern  Division 

North- Elttsfern  Division 

Eastern  Division  

886 
717 
615 
524 
4094 

1 

102 

66 

North-Western  Division 

Western  Division 

•  •  • 

6836 

169 

38 


No.  18. 

KKTt'N\  *ho>Bi»<t  '*'•  Mining   Companie*  rfgittered  during  thf 

Ytar  ending  31»<  DecemlifT,  1906. 


Xunibor  ofConipauies. 

Capital. 

U 

£178,090 

In  mklitioii  to  the  above,  24  Agents  for  Foreign  Companies  and 
4  Svmiicate*,  under  60  Vict.  No.  51,  wen-  registered. 


No.    19. 


YOTAL  Area  of  Land  and  Number  of  Sluiceheads  of  Wafer  applied 
for  during  the  Year  ending  Slst  December,  1906. 


Mineral. 


Antimony   

Timl     

OoPjH»r 

OaVna  

Gold  

Iwn 

Limestone  

Minrnils 

Silver 

Sulphide 

Shale   

Tin 

Wolfram..... 

jilachimTy  Sites 
Dredging  Claims, 
Water-rights 


Total 


No.  of 
ApplicHtions. 


3 

8 
55 

8 
85 

1 

1 

141 

51 

1 

19 

602 

1 

e> 

43 
231 

1259 


No.  of 
Sluiceheads. 


Area. 


Acres. 

160 

3245 

3861 

440 

1076 

80 

1 

8150 

2994 

77 

2935 

15,794 

120 

42 

848 

171 


39 


No    20. 

RETURN  showing  the  total  Amount  of  ReniSy  Fees^  ^c,  received 
by  the  Mines  Department  during  the  Year  ending  ^\st  December^ 
1906. 


Head  of  Revenue. 

Amount. 

Rent  of  .Auriferous  and  Mineral  Land 

£       f>,    d. 
21,505  14     3 

Fee8,  ditto  ditto    

2630  18     2 

Survey  Fees 

6023     0     6 

Total 

£30  160     1   10 

No.  21. 

RETURN  showing  the  Amounts  paid  in  Dividends    by    Mining 
Companies  during  the  Year  ending  Zlst  December^  1906. 


Mines. 

Dividends. 

Copper    

£        s.   d. 
360,000    0    0 

Gold    

Tin  

208,846    0    0 

Silver 

67,563    0    0 

Total  

£636,409    0     0 

REPORT  OF  THE  MOUNT  CAMERON  WATER- 
RACE  BOARD  FOR  THE  YEAR  ENDING 
3l8T     DECEMBER,    1906. 


14th  February,  1907. 
Sir, 

We  have  the  honour  to  present  the  report  of  the  Board  for 
the  year  ending  3l8t  December,  1906. 

Water. — The  quantity  of  water  sold  during  the  year  was 
4147^5  sluice-he^ds,  which  was  sufficient  to  satisfy  all 
requirements. 

In  response  to  the  request  of  the  Board,  the  Government,  on 
the  25th  of  October  last,  passed  a  short  Bill  to  amend  The 
Mount  Cameron  Water-race  Act,  suspending  the  operation 
of  Section  6,  and  enabling  the  Board  to  retain  the  whole  of 
the  moneys  received  during  the  period  commencing  the  1st 
day  of  July,  1905,  and  ending  the  30th  day  of  June,  19<J8, 
from  the  sale  of  water  supplied  by  the  race  without  making 
any  payment  thereout  for  the  purposes  of  "  The  Public  Debts 
Sinking  Fund  Act,  1881,"  and  to  use  and  apply  the  whole  or 
any  part  of  revenue  so  received  and  retainecl  as  it  thinks  fit 
in  or  towards  maintaining,  managing,  repairing,  or  improving 
the  water-race  and  the  works  connected  therewith. 

In  addition  to  this,  the  Government  provided  a  sum  of 
£4000  on  the  Public  Works  Schedule  for  the  purpose  of 
renewals  and  repairs.  If  a  similar  amount  is  placed  upon 
the  estimates  this  year,  and  is  available  when  No.  4  syphon 
is  well  in  hand,  the  pipes  could  be  delivered  to  the  ground, 
and  work  commenced  on  No.  5  syphon  immediately  on  com- 
pletion of  No.  4. 

Flumings. — At  the  beginning  of  the  year  there  were  23  flum- 
ings   to   be   replaced    by   earth    and    rock-cuttings.     Of   these, 

1,  2.  4.  8,  9,  and  11  were  completed,  at  a  cost  of  £1612  10s.  6d., 
and  should  there  be  no  serious  break  or  other  unforeseen 
accident  cutting  ofiF  the  water-supply  for  any  length  of  time, 
it  may  be  reasonably  expected  that  the  revenue  derived  will 
be  sufficient  during  the  current  year  to  cover  the  cost  of 
replacing  most  of  the  remaining  flumings. 

Syphons. — There  has  been  an  increase  in  the  number  of 
breaks  in  the  pipes,  and  these  have  been  of  a  more  serious 
nature  than  hitherto.  There  are  6  syphons  in  use.  Of  these, 
4  and  5  require  constant  attention,  bursts  being  of  daily 
occurrence,  which  have  necessitated  repairs  by  means  ot  iron 
bands  to  the  extent  of  269  on  these  syphons  alone.     Nos.    1, 

2,  and  3  syphons  are  shorter  and  of  smaller  dimensions,  and  it- 
may  be  found  possible  by  rock  and  earth  deviations  to  dispense 
with  Nos.  1  and  2. 

The    quantity    of    water    supplied     this    year    was    4147 yV 
sluice-heads,      as     against     432oH      sluice-headf:     last     year ; 
and  the  quantity  of  tin  ore  raised  was  94  tons  7  cwts.   1  qr. 
2S\  lbs.,  as  against  75  tons  13  cwts.   15  lbs.   last  year,   being 
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an  increase  of  18  tons  14  cwts.  1  qr.  8i  lbs.  The  revenue 
was  £2835  ITs.  lid.,  against  £2581  Os.  lOd.  the  previous  year, 
being  an  increase  or  £254  17s.  Id. 

The  report  of  the  Engineer-in-Charge  on  the  work  performed 
during  the  year  is  appended. 

The  statistics  for  tne  year  are  as  follow  : — 

Average  per  week  of  claims  supplied,   16. 

Greatest  number  supplied  in  any  one  week,  21. 

Total  number  of  heads  supplied  : — 

Under  fixed  or  cash  scale  3189-^1 

Under  royalty  or  credit  scale 958^ 

Total 4147  ,\ 


Tin  ore  raised  for  the  year  : — Royalty  scale,  15  tons 
0  cwts.  3  qrs.  23^  lbs. ;  fixed  scale,  79  tons  6  cwts. 
2  qrs. ;  total,  94  tons  7  cwts.  1  qr.  z3i  lbs. 

Total  receipts  for  the  year  : — Fixed  scale.  £2375  Is.  Od. ; 
royalty  scale,  £460  16s.  lid. ;  total,  £2835  17s.  lid. 

Expenditure  :  Cost  of  maintenance  and  management  : — 

£       s.  d.        £      s.  d. 

Salary  and  wages 593  14    0 

Repairs  to  syphon-pipes 128     7     4 

Repairs  to  numings  18  16    0 

Race-cleaning  57  16    0 

Travelling  expenses   35  19    0 

Stores  and  tools   16    7     4 

Stationery  and  printing 5  19     0 

Insurance  3    6    0 

860    4    8 

Renewal  of  flumings ...  1612  10    6 

Total £2472  15     2 


The  payment  to  the  Public  Debts  Sinking  Fund  of  the 
profits  made  for  the  year  ending  30th  June,  1906,  was  sus- 
pended,   under  6  Edward  VII.   No.    13. 

Moiety  of  rents  of  mineral  land  served  bv  the  race  paid 
to  Public  Debts  Sinking  Fund,  £35  10s.  lOd.' 

Total  amount  paid  to  Public  Debts  Sinking  Fund  to  30th 
June,  1906,  £9869  5s.  5d. 

Total  cost  of  purchase  and  construction,  £34,281  19s. 

W.  H.  Wallace,  Chairman  of  the  Board. 
Edwabd  L.  Hall,         j 

W.    H.    TWELVETREKS,   (  , ,        ,  r   xu       r»  j 

S    Hawkes  >  Members  of  the  Board. 

John    Simpson,  ' 

The  Hon.  the  Minister  for  Mines,  Hobart. 


42 

ENGINEER'S    REPOKT. 

Hynes'  Camp,  3rd  May,  1907. 

SlB, 

Report  of  alterations  and  repairs.  Mount  Cameron  Watei^ 
race,   for  year  ending  dlst  December,   1906  : — 

I  nave  to  report  that,  acting  under  instructions  from  you, 
I  resumed  work  in  connection  with  alterations  and  repairs  to 
the  Mount  Cameron  Water-race  on  the  29th  of  March,  and 
on  the  dlst  I  proceeded  to  Gladstone  to  obtain  the  necessary 
information  to  enable  me  to  submit  to  you  an  estimate  for 
work  up  to  £1000,  and  to  lay  out  such  work,  so  that  it  might 
be  let  by  tender  if  the  Board  so  decided. 

I  returned  to  Launceston  on  the  12th  May,  and  on  the 
13th  June  I  submitted  to  you  an  estimate  for  work  totalling 
£984  18s.,  ex  supervision,  with  plans  and  details  of  cost. 

The  work  dealt  with  was  alterations  to  flumes  Nos.  1,  2,  4. 
8,  9.  and  11. 

On  the  3rd  July  I  again  left  Launceston.  witn  your  instruc 
tions  to  carry  out  these  works,  arriving  in  Gladstone  the  sam» 
day. 

Owing  to  the  very  rough  weather  I  was  unable  to  move  out 
till  the  8th.  The  heavy  weather  delayed  the  arrival  of  the 
boat  which  was  bringing  tools,  &c.,  from  Launceston.  Ogilvie's 
bridge,  over  the  Ringarooma  River,  was  washed  away,  and,  in 
consequence,  the  things  had  to  be  carted  by  a  road  about  6 
miles  longer  than  the  direct  one.  The  Mussel  Roe  River, 
which  has  to  be  crossed  by  ford  on  the  way  to  the  intake  or 
the  race,  was  rendered  impassable  for  some  days  by  floods, 
and  it  was  not  till  the  19th  that  I  managed  to  get  tools  ana 
start   work. 

The  above  works  were  completed  on  the  16th  November,  at 
a  total  cost  for  labour,  plant,  and  material,  of  £933  7s.  5d. 
(ex  supervision),  and  a  statement  of  cost  supplied  to  you. 

Just  before  the  completion  of  these  works  I  was  favoured 
by  you  with  instructions  to  proceed  with  the  more  urgent  of 
the  other  works,  with  a  view  to  cutting  out  all  the  old  flumes 
where  possible. 

Work  was  temporarily  suspended  on  the  18th  December,  on 
account  of  the  men  unanimously  wanting  Christmas  holidays, 
and  up  to  that  time  the  following  additional  work  had  been 
done  : — 

No.  12,  complete,  at  a  cost  of,  approximately,  £112. 

No.  3,  almost  finished,  at  a  cost  of,  approximately,  £105. 

No.  7,  in  progress. 

The  total  amount  expended  up  to  31st  December  was  £1652 
5s.  2d.,  inclusive  of  plant,  supervision,  and  all  charges. 

In  all  cases  the  old  flumes  have  been  replaced  by  permanent 
works,  the  creeks  being  picked  up,  thus  adding  to  the  avail- 
able water-supply. 

Yours  obediently, 

FRANK  SNEYD  GROVE, 

Engineer  in  Charge  of  Works. 
W.  H.  Wallace,  Esq., 

Chairman  Mt.  Cameron  Water-race  Board,  Hobart. 


MINE    MANAGERS'     EXAMINATION. 

March  20,  1906. 


Subject  A. — Mining. 

1.  Discuss  the  relative  methods  of  the  following  and  explain 

under  what  circumstances  you  would  use  each — (a)  Horse 
tram,  (6)  aerial  tram  (c)  gravity  tram  (d)  electric  motor 
tram,  (e)  steam  loco.  tram. 

2.  You  are  prospecting  for  a  deep  lead.     What  surface  indica- 

tions  would  you  consider?  Describe  the  methods  you 
would  adopt  and  the  precautions  you  would  take. 

3.  Under  what  conditions  would  you  expect  to  have  to  work 

in  compressed  air  when  tunneling?  Describe,  with 
sketches,  an  air-lock  for  the  purpose. 

4.  Under  what  conditions  would  you  use  each  of  the  following  : — 

{a)  Blasting  powder  (b)  gelignite,  (c)  blasting  gelatine, 
(a)  rack-a-rock.  What  are  the  qualities  required  in  a 
good  fuse?  For  driving  a  heading  in  a  hard  homo- 
genous rock,  show  with  sketches  how  you  would  place 
the  holes,  and  state  in  what  order  you  would  fire  them. 

5.  Describe,  with  sketches,  any  safety-cage. 

6.  Describe  the  ropes  or  chains  you  would  use  in  the  following 

cases,  their  construction  and  quality,  the  factor  of  safety 
you  would  adopt,  tl^e  methods  of  teeing,  and  the  fasten- 
ings you  woula  ase  : — (a)  Haulage  tram,  (h)  deep  shaft, 
(c)  blocks  and  tackle,  (d)  fib  or  travelling  crane,  (e)  aerial 
tram,  (J)  guy  for  derrick  in  erecting  machinery. 

7.  Explain  how  you  would  timber  and  maintain  a  drive  in 

swelling  ground. 

8.  Make  a  sketch  of  a  head-gear  45  feet  high  for  use  with 

cages.     Give  explanation  of  details. 

9.  The  outcrop  of   a  lode  has    been  traced   200    yards  with 

trenches.  How  would  you  continue  to  prospect  it  with 
the  sum  of  £1000  available? 

10.  Describe  how  you  would  work  a  vertical  lode — 30  feet  to 

40  feet  wide — in  good  standing  country — 
(a)  When  lode  was  picking  ground. 
(h)  When  lode  was  solid  quartz. 

11.  A  shaft  on  a  tin  mine  is  to  be  sunk  1000  feet  to  contain 

a  12-inch  Cornish  pump.  The  trucks  used  in  the  mine 
carry  three-quarters  of  a  ton  each,  and  are  well  designed. 
What  size  would  you  make  the  shaft,  and  how  would 
you  timber  it?  Give  a  sketch  showing  how  you  would 
place  the  pit-work. 

12.  Describe  the  way  in  which  you  would  open  up  an  alluvial 

lead  about  200  feet  below  flat  country. 

Subject  B. — Ore-dbessino  and  Sampling. 

1.  How  would  you  sample  an  irregular  lode-tin  formation, 
extending  over  a  surface  area  of  15  or  20  acres,  whicn 
has  not  been  exploited  to  any  extent  by  shafts  or  adits? 
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2.  Describe  the  latest  slime-concentrating  appliance  you  are 

acquainted  with — describe  its  action,  and  state  under 
what  conditions  you  would  consider  it  suitable.  Illus- 
trate your  answer  with  sketches. 

3.  Describe   an   automatic   tailings   sampler   for   use   in   con- 

nection with  a  battery,  and  explain  how  it  is  used. 

4.  Describe  the  different   types  of  stone-breakers   and  their 

relative   merits. 

6.  A  40-ton  lot  of  rich  ore  is  expected  to  arrive  in  railway 
trucks  :  explain  how  you  would  sample  it. 

6.  What  process  of  concentration  would  you  use  for  silver- 
lead  ore  consisting  of  galena,  carbonate  of  iron,  and 
slate;  the  galena  in  part  finely  disseminated  and  part 
in  masses?  Describe  the  different  machines  you  recom- 
mend. 

Subject  C. — Mining  Geology. 

1.  What   are   joints   in   rocks?     Explain   how   tjiey   are   pro- 

duced. 

2.  Define  the  term   *^  false   bottom."     Explain   the   origin   of 

this  phenomenon  and  how  it  affects  the  deposition  of 
ore. 

3.  Describe  possible  natural  conditions  which  may  bring  about 

the  precipitation  of  metals  in  ore  deposits. 

4.  Give  some  instances  in  which  the  presence  of  one  metal 

in  a  lode  may  be  looked  upon  as  an  indicator  of 
another. 

5.  Describe   how   you   would   go  to   work   to  determine   and 

represent  the  geological  structure  of  a  district. 

6.  Define  the  terms  dip;    hade;    monocline;    reversed  fault; 

erosion. 

7.  Describe  the  characteristic  features  of  replacement  deposits. 

8.  Give   an   account   of   how   you   suppose   gold   quartz   reefs 

to  have  originated. 

9.  Explain  fully  the  essential  differences  between  granite  and 

serpentine;  between  conglomerate  and  slate. 


Subject  D. — Mining  Surveying. 

1.  A  tramway   between   a  main   shaft   and   mill   is   about   12 

chains    long.     Give    a    sample    of    a    field-book    showing 
reduced  levels  each  chain. 

2.  Give  a  longitudinal  section  of  the  above  tramline  (Question 

1)  complete  for  construction  purposes. 

3.  How  would  you  lay  out  a  curve  on  the  above  (Quastion  1) 

5  chains  long  and  10  chains  radius?     Give  all  calcula- 
tions. 

4.  Describe  carefully  the  adjustments  of  the  transit  theodo- 

lite. 

6.  Describe  fully  a  stadic  method  of  contouring  an  approxi- 
mately semi-circular  quarry  face  of  about  150  tt.  rad. 
and  40  ft.  high. 

6.  An  incline  shaft  is  sunk  a  vertical  depth  of  300  ft.  on  a 
lode  underlying  45°,  and  levels  have  been  driven  at 
100  ft.,  200  ft.,  and  300  ft.  from  the  surface.  Winzes 
connect  each  pair  of  levels.     How  would  you  determine 
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the  bearings  of  the  drives  without  using  a  magnetic 
needle  below  the  surface,  and  how  would  you  check  the 
bearings  so  obtained? 

7.  A  quartz  lode  with  an  underlay  E.  20°  N.  70*^    carries  a 

shoot  of  ore  200  ft.  long  pitching  northerly.  A  vertical 
shaft  cuts  the  southern  end  of  the  ore  at  a  depth  of  500 
ft.  Levels  exist  at  300  it.  and  700  ft.  from  the  surface. 
Make  a  rough  set  of  plans  showing  the  above  clearly. 

8.  In  the  above  Question,  make  an  estimate  of  the  ore  above 

the  lowest  level,  assuming  quartz  in  place  to  weigh 
165  lbs.  per  cubic  ft. 

Subject  E. — Surface  Work. 

1.  A  self-acting  incline  on   a   1   in  20  grade   is  intended  to 

lower  5  tons  of  mineral  per  trip  in  a  truck  weighing  2 
tons.  What  sized  rope  would  you  user*  Assuming  a 
frictional  resistance  of  s\s  of  the  total  load,  will  the 
tram  work!** 

2.  Give  sketches  of  a  bridge  15  ft.  high  with  12-ft.  spans,  for 

a  tramway  on  which  the  heaviest  lo?d  is  an  8-ton  loco^ 
motive. 

3.  Give  sketches  of  the  arrangement  you   would   adopt  at   a 

shaft  for  breaking  100  tons  of  quartz  per  day,  and 
storing  300  tons. 

4.  What  do  you  understand  by  the  terms — 

Entry  Head. 
Velocity  Head. 
Friction  Head. 
Total  Head. 

Calculate  the  discharge  of  a  12-inch  water-pipe,  100  ft. 
long,  under  a  total  head  of  10  ft. 

5.  What   is  the   safe   workinj^   head   of   water   for   a   20-inch 

single-rivetted    wrought-iron    pipe   |-in   thick? 

6.  You  wish  to  generate  250  horse-power  by  means  of  water. 

You  have  150  horse-power  available  under  a  head  of 
300  ft.,  and  100  horse-power  under  a  head  of  180  ft. ; 
you  require  to  drive  an  electric  generator  direct  by 
means  of  two  Pelton  wheels  on  an  extension  of  the 
generator  shaft:  if  the  revolutions  are  to  be  420  per 
minute,   what  diameters  must  the  wheels  have? 

7.  Outline  the  most  economical  scheme  you  can  to  transmit 

as  much  of  the  power  mentioned  in  the  previous  ques- 
tion as  possible  over  a  distance  of  10  miles,  for  the 
purpose  of  driving  a  stamper  battery  by  means  of  one 
large  motor,  saying  what  losses  you  would  expect  in 
each  part  of  the  apparatus. 

8.  What  size  Cornish   boiler  would  you   require  to   give   100 

indicated  horse-power?  Calculate  the^  approximate 
weight  for  100  lbs.  pressure  per  square  inch. 

9.  Two  steel  plates  are  lap-jointed,  and  ri vetted  together  by 

one  row  of  l-in.  rivets  pitched  at  2|  in.  apart:  what  is 
the  lowest  percentage  of  the  stren^h  of  the  joint  ? 
10.  In  a  rope  and  pullev  arrangement,  having  one  quadruple 
and  one  treble  sheaved  block,  what  weight  could  you 
raise  by  applyin&r  a  force  of  150  lbs.  on  the  fall  of  the 
rope?    Neglect    friction. 
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Subject  F. — Bookkeeping  and  Mine  Accounts. 

1.  When  your  company  sends  you  stores  for  use  at  tlie  mine, 

how  do  you  arrive  at  the  cost  figures  at  which  you  enter 
them  in  your  Stores  Received  Book? 

2.  Extract  the  square  root  of  000525  to  three  decimal  places. 

3.  Give  some  examples  of  pay-tickets  issued  to  miners  show- 

ing the  net  amounts  due  to  them. 

4.  How  do  you  reduce  recurring  decimah  (pure  and  mixed)  to 

vulgar   fractions?     Give  examples. 

5.  Prepare   a   tabular    statement    showing    an    analysis    of 

expenditure  at  a  mine  and  battery,  such  as  you  would 
prepare  periodically  for  the  head  office. 

6.  If  10  men  earn  £15  in  eight  days,  what  will  25  men  earn  in 

'  40  days  at  the  same  rate? 

7.  Describe  methods  of   forming  an  account   for   writing   off 

depreciation  on  plant. 

Subject   G. — Mining    Law. 

1.  What  weight  or  strain  is  required  to  be  used  when  testing 

new  ropes  or  chains  to  be  used  in  the  shaft  of  a  mine? 

2.  What   is  the  maximum   quantity   of  gunpowder   or   other 

explosives  which  may  be  stored  in  any  mine,  and  what 
distance  should  same  be  stored  from  any  travelling 
road? 

3.  What  quantity  of  detonators  is  allowed  to  be  kept  in  any 

one  level  in  a  mine,  and  how  should  same  be  stored? 

4.  Frozen    nitro-glyoerine    compounds    are     required     to     be 

thawed  or  softened  previous  to  use.  How  should  this 
be  done? 

5.  What   constitutes    a    "  sluice-head "    of    water    under    the 

Mining  Regulations? 
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The  following  Lists  of  Certificates  granted  since  the  inception  of 
the  Board  of  Examiners  for  Mining  Managers'  Certificates  are  pub. 
lished  in  accordance  with  a  resolution  passed  at  the  Interstate 
Conference  of  Boards  of  Examiners  held  in  Melbourne  in  March, 
1906:— 

SERVICE  Certificates  of  Competent/  granted  by  the  Board 

(if  Examiners, 


No.  of 
Certificate. 


1. 

92 

2. 

92 

3. 

92 

4. 

92 

6. 

92 

6. 

93 

7. 

93 

8. 

93 

9. 

93 

10. 

94 

11. 

94 

12. 

94 

13. 

95 

14. 

95 

16. 

98 

16. 

98 

17. 

98 

18. 

98 

19. 

98 

20. 

99 

21. 

99 

22. 

99 

23. 

99 

24. 

1900 

25. 

1900 

26. 

1901 

27. 

1901 

28. 

1902 

29. 

1902 

30. 

1903 

31. 

1904 

32. 

1904 

33. 

1904 

34. 

1906 

35. 

1906 

36. 

1906 

Da  vies,  Joseph 
Ruffbn,  Ge<).  Donald 
Sinclair,  George  Peace 
Heigh  way,  John  Felton 
Irvine,  Petpr 
Daniel,  John 
Marshall,  John  Henry 
Aaron,  Gabriel 
Webb,  George 
Payne,  John  Greaves 
Wesley,  William  Henry 
Andrews,  Thomas 
Richards,  Mosos  John 
Richards,  Stephen  Eddy 
Stubs,  Joseph  ThomHS 
McCrackan,  John 
Heery,  Luke 

Curtain,  C<»rnelius  Henry 
Clerk,  Frederick  Malcolm 
Craze,  John 

Tilley,  George  Reynolds 
Hooper,  Thomas  Martin 
Vincent,  Thomas 
Brown,  William 
Rosewarne,  David  Davey 
Buddon,  William 
Yeates,  Alevander 
Ireland,  Mark 
Woolcock,  John 
Powell,  Robert  William 
Muir,  John  James 
Moyle,  John 
Ridley,  John 
Brough,  Daniel 
Berrill,  Samuel 
Barker,  George 


Date  of 
Certificate. 


28  Sep. 
•^8  Sep. 
v8  Sep. 
28  Sep. 

28  Sep. 

29  Mar. 
29  Mar. 
29  Mar. 
29  Mar. 

3  A|)r. 
3  Apr. 

3  Apr. 
17  Apr. 

5  Nov. 
20  Jan. 
20  Jan. 

6  Mar. 

13  Apr. 

14  Apr. 
25  Jan. 
17  Apr. 
17  Apr. 
17  Apr. 

9  Jan. 

4  Oct. 
1  Mar. 

29  Apr. 

22  Apr. 

23  Sep. 

5  May, 
27  July, 

5  Dec 
12  Dec. 

23  Apr. 
2.4  Apr. 

24  July, 


1892 
1892 
1892 
1892 
1892 
1893 
1893 
1893 
1893 
1894 
1894 
1894 
1895 
1896 
1898 
1898 
1898 
1898 
1898 
1899 
1899 
1899 
1899 
1900 
1900 
1901 
1901 
1902 
1902 
1903 
1901 
1904 
1904 
1906 
1906 
1906 
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COLLIERY  Certificates  of  Competency  granted  by   Board  of 

Examiners. 


No.  of 
Certificate. 

Name. 

Date  of 
Certificate. 

Claw»  of 
Certificate. 

1.  92 

2.  1907 
8.  1907 

Brain,  Austin  Lionel  Ben- 
net 

Wallace,  Archibald  Camp- 
bell 

Williams,  Thomas  James 

28  Sep.  1902 

23  Apr.  1907 

8  May,1907 

First  class 
Second  class 
First  class 

CERTIFICATES    of    Conwetency   granted   by    the    Board    of 

Examiners. 


No.  of  Cer- 

tificate. 

1. 

92 

2. 

92 

8. 

92 

4. 

92 

6. 

92 

6. 

92 

7. 

92 

8. 

92 

9. 

92 

10. 

92 

11. 

93 

12. 

93 

13. 

93 

14. 

93 

15. 

93 

16. 

93 

17. 

94 

18. 

94 

19 

95 

20. 

96 

21. 

99 

22. 

1900 

23. 

1900 

24. 

1900 

26. 

1900 

26 

1900 

27. 

1901 

Dunstan,  Alfred  John 
Gkliorg,  Benjamin   Pher- 

pon 
Hill,  Charles 
Booth,  John  Robert 
Stapleton,  Michael 
Lewis,  Philip 
Hanlon,  Chnstopher 
Williams,  Luke 
Mat*andrew,  Harold 
Harris,  William 
Stapleton,  Michael 
Hanlon,  Christopher 
Potter,  Joseph  Matthew 
Hilder,  Alfred 
Matthews,  Peter 
Richards,  Stephen 
Brain,      Austin       Lionel 

Ben  net 
Thor|>e,  Walter 
Williams,  Luke 
Levings,  Joseph  Henry 
Goodall,  Thomas  Charles 
Schloesser,  Robert 
Nicholls,  Charles   Berres- 

ford 
Sale,  William  Robert 
Williams,  Richard 
John  McPeake 
Sawyer,  Basil 


Date  of 
Certificate. 


28  Sep. 
28  Sep. 

28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 

28  Sep. 

29  Mar. 
29  Mar. 
29  Mar. 
29  Mar. 
29  Mar. 

6  Sep. 
3  Apr. 

3  Apr. 
17  Aj3r. 

6  May, 
14  Apr. 
19  May, 
19  Mav, 

19  May, 

19  May, 
1  Aug. 

20  Feb. 


Class  of 
Certificate. 


892 
89? 

892 
892 
892 
892 
892 
892 
892 
892 
893 
893 
893 
893 
893 
893 
894 

894 
895 
896 
899 
900 
900 

900 
900 
900 
901 


First  class 
Second  class 

Second  class 
Second  class 
Second  class 
Second  class 
Second  class 
Second  class 
First  class 
First  class 
First  class 
First  class 
First  class 
Second  class 
Second  class 
First  class 
First  class 

Second  class 
First  class 
First  class 
Second  class 
First  class 
First  class 

Second  class 
Second  class 
First  cla;8 
First  class 


CERTIFICATES  oj  Cfm>;x!(«ncy— continued. 


No.ufCM^ 

Nam«. 

UilnoT 

cius  or 

tifioW. 

Certlficale. 

CertiflMte. 

38.  1902 

Pi-ovii,  John 

22  Apr.  1002 

First  class 

29.  19()2 

Bird,  HolxTt  Chisholm 

22  Apr.  I9i>2 

Second  class 

30.  1902 

Brigge,   William     AlUrt 

2a  Apr.  1902 

SI.  1902 

Bartlett,  Williura  Henry 

32  Apr.  I9(i2|  iw.ond  class 

32.  1802 

PhiEoix,  WiUium 

22  Apr.  1902'  Second  dage 

33.  1902 

Wright,  Herbert  E. 

22  Apr.  1H02|  St-cond  class 

34.   1902 

Craze,  John 

30  Apr.  1902 

Se.ond  class 

35.  1903 

Walkr,     Bicliar.1     Fitz- 

arthur 
Brickhill,  Hector  Gordon 

Barker,  Reginald  Fredk. 

5  May,1903 

First  ela>8 

36.  1903 

5  MaT,lM3 

First  class 

37.   1«03 

5  May ,1903 

First  class 

38.   1903 

Vincent,  Thomas   Henry 

6  May  ,1903 

First  class 

39.  1903 

5  May,1903 

Firn  class 

40.  1903 

Wpston,  Eu-iftitce  Morinrly 

12  Aug.  I90:i 

First  clasti 

41.   1903 

Cl»rk,  Li  ndenay  Colin 

81  Aug.  1903 

First  cla«s 

42.  1904 

Martin,  Edward  Putrick 

17  Keb.  1904 

First  class     ' 

43.  1904 

Herman,  Hyman 

29  Apr.  1901 

Fir>t  class 

44.  1904 

Murray,  Ruaxdl   Mervyn 
More,  George  Allan 
Beamish,   Willium   Abra- 

Andrews,  Thomas  J. 

29  Apr.  11104 

First  class 

45.  1904 

14  Oct.  1904 

First  clasK 

46.  1005 

3JHn.  1905 

First  class 

47.   1905 

1  May.1905 

Se^-ond  clau 

48.  1905 

Hitchcock,  William  E. 

1  May,l905 

Fir^t  class 

49.   190S 

Smith,  George  Oliver 

18  July. 1905 

First  class 

50.  1906 

Bockett,  Hildreth  Peyton 

23  Apr.  11J06 

Second  class 

51.  190tl 

Hales,  Richard  Chil.nan 

23  Ai.r.  1906 

Second  class 

52.   1906 

Debeuhain   ArfiurJobn 

28  JuMe,1906 

First  class 

63.  1906 

Coote,  Charles  Edward 

18  Oct.  1906 

First  class 

54.  1907 

Marks,  OxcarSldopy 

8  Mar.  1907 

First  clikss 

55.  1907 

PheU. ,  Bernard  Fredk. 

23  A|ir.  1907 

Second  class 

56.   1907 

Moline,    Arthur    Howard 
Pritrhard 

23  Apr.  1907 

First  class 

57.   1907 

Macartney,  Rosa  Kenneth 

23  Apr.  1907 

First  class 

68.  1907 

Williams,  Th^raas  James 

8  May,1907 

First  class 

REPORT  OF  THE  GOVERNMENT  GEOLOGIST. 


Government  Geologist's  Office, 

Launceston,  31st  December,  1906. 

Sib, 

I  HAVE  the  honour  to  present  my  Report  as  Government 
Geologist  for  the  year  ending  31  st  December  instant. 

During  the  year  I  have  prepared  the  following  geological 
reports :  — 

1.  On  Mathinna  Goldfield,  Part  I.,  29th  March,  1906. 

2.  On  Mathinna  Goldfield,  Part  II.,  27th  August,  1906. 

3.  On  Cox's  Bieht  Tinfield.  6th  December,  1906. 

4.  On  Renison  Bell  Tinfield,  18th  December,  1906. 

Mathinna  Field. 

This  important  field,  containing  the  deepest  gold  mines  in 
the  State,  was  visited  three  times,  and  its  structure  very 
carefully  examined.  The  large  reef  at  the  New  Golden  Gate, 
the  premier  mine  of  the  district,  although  continuing  as 
a  powerful  body  of  quartz  to  below  the  lSX)-feet  level,  has 
gradually  fallen  off  in  value,  and  the  geological  investigation 
of  the  reef  features  therefore  assumed  a  considerable  degree 
of  importance.  The  conclusions  arrived  at  were  that  capital 
may  be  expended  advantageously  in  exploring  at  the  1600- 
feet  level,  and  in  resuming  the  sinking  of  the  main  shaft,  to 

Srove  the   reef  at   a   still  greater  depth.     This  is  now   being 
one. 

The  important  adjoining  deep  mine,  the  Tasmanian  Consols, 
was  also  examined,  and  abundant  reasons  disclosed  for  further 
sinking  and  vigorous  reef  exploration  and  development  of  the 
mine.     Shaft-sinking  here  is  now  also  down  to  1600  feet. 

There  are  several  partially  developed  mines  at  Mathinna, 
at  which  work  has  been  abandoned  for  one  reason  or  another, 
but  which  are  nevertheless  fair  exploring  propositions.  If  the 
New  Golden  Gate  and  Tasmanian  Consols  owners^  meet  with 
success  in  their  present  exploratory  policy,  there  is  no  doubt 
that  the  whole  field  will  receive  a  powerful  stimulus,  and 
work  be  resumed  at  many  of  the  mines  now  idle. 

There  is  no  sound  reason  for  pessimism  with  regard  to  the 
district,  for  the  ouartz  reef  formations  at  the  several  mines 
are  not  mere  haphazard,  exceptional  occurrences,  but  are  the 
result  of  a  great  physical  process,  the  evidences  of  which  may 
be  seen  continuously  all  along  a  line  from  Mangana  to  Mt. 
Victoria,  and  apparently  still  further  north. 

This  great  gold  quartz  line  is  a  permanent  structural  fea- 
ture of  the  island,  and  its  conservation  for  mining  purposes 
should  be  jealously  watched  and  secured,  for  within  its  limits 
mining  for  the  precious  metal  may  be  expected  to  persist  for 
a  quite  indefinite  period. 
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Cox'i  Bight  Tiiifield. 

I  visited  this  little-known  field  in  September.  It  is  on  the 
shore  of  a  broad  bay  on  the  South  CJoiist  of  Tasmania,  about 
12  miles  from  South-Wcst  Cape. 

Alluvial  tin-mining  is  proceeding  on  the  property  of  the 
Cox's  Bight  Tin  Mines,  N.L.,  where  there  are  terraces  of  wash 
yielding  liet ween  1  and  2  tons  of  tin  ore  per  cubic  yard.  The 
titt  is  derived  from  quartz  and  greieen  veins  intersecting 
granite  hilla,  which  form  the  southern  termination  of  the 
Bathurst  Range. 

Below  the  terraces  are  extensive  alluvial  flatSj  which  have 
not  been  bottomed.  The  Kent  Tin  F,A.  have  a  large  area  of 
lagoon  flats,  which  it  is  intended  to  prove  by  bore-holes  before 
placing  any  machinery  on  the  pi'operty.  This  comparatively 
small  granite  area  is  surroundvd  liy  ancient  quartzitee  and 
schists,  which  are  in  places  intersected  by  mineral  veins.  They 
belong  to  the  Port  Davcy  sei'ies  of  rocks,  in  which  district 
copper  and  antimony  ores  are  known  to  occur.  When  this 
remote  part  of  the  country  is  better  known  and  opened  up,  it 
is  probaole  that  disooveries  of  importance  will  be  made.  Means 
of  overland  communication  are  urgently  required. 

Itenison  Bell  Txnfield. 
1  paid  a  visit  to  this  field  in  December.  Tin  ore  is  found  in 
the  North-East  Dundas  district  over  an  area  of  3  miles  long 
by  about  a  mile  or  so  in  width.  The  sedimentary  rocks  have 
been  penetrated  first  by  basic  eruptions  and  then  by  intru- 
sions and  dj;ke8  of  granitic  origin,  the  tin  ore  being  casually 
connected  with  the  Tatter.  The  detrital  ore  is  tin  oxide,  and 
the  lodes  are  either  quart z-cassiterite  or  pyritic.  Many  large 
nuggets  of  ore  have  been  found,  weighing  several  pounds,  and 
occasionally  even  huge  boulders.  One  or  these  boulders  from 
the  Gormanston  property,  weighing  19  cwts.,  and  assaying 
5S'7  per  cent,  metallic  tin^  is  on  view  in  the  Tasmanian 
Museum,  Hobart.  It  is  estimated  that  the  district  has  pro- 
duced between  200  and  300  tons  of  tin  ore,  and  mining  at  the 
present  time  is  exceedingly  active  thero.  The  Renison  Bell 
property  possesses  some  large  pyritic  [odes,  and  detrital  tin 
ore  deposits  of  considerable  value.  A  scheme  of  developing  and 
workinf^  these  is  being  devis^  by  the  owners.  Neignbouring 
properties  are  being  worked,  and  others  prospected,  with  the 
result  generally  of  showing  that  the  tin-bearing  formations 
are  more  numerous  and  better  than  hitherto  supposed. 

Visit  to  L<ile  Goldfield. 

I  paid  a  departmental  visit  to  this  field  in  June,  in  con- 
nection with  applications  for  purchase  of  land  within  the 
Mineral  Reserve,  This  was  at  one  time  the  most  productive 
alluvial  field  in  Tasmania,  and  baa  yielded  at  least  80.000 
ozs.  of  gold.  At  present  only  20  to  25  ozs.  per  month  are 
being  won. 

It  baa  always  been  a  puzzle  where  the  great  accumulations 
of  gold  came  from,  as  the  usual  gold  quartz  reefs  are  absent. 
Very  few  stones  of  gold-bearing  quartz  hai'e  been  found,  and 
where  quartz  has  been  adherent  to  anythini;,  sandstone  has 
been  the  matrix.  Soft  granite  bed-rock  underlies  the  basin 
and  riMB  up  the  slopes  of  the  surrounding  hills,  i 
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ally  small  veins  i  to  1  inch  or  2  inches  in  thickness  of  quarts, 
kaolin,    and   gold-bearing   manganiferous   iron    oxide   are   met 
with  in  it.     Such  veins  may  have  contributed  to  the  general 
output,  but  a  good  deal  of  the  gold  originating  in  the  field 
itself  possibty  came  from  the  contact  of  the  granite  with  the 
sandstone    higher    up   the   sides   of   the   valley.      The   gold    is 
usually  fine,  and  the  wash  clayey.     The  stones  are  not  much 
water-worn,  and  consist  chiefly  of  sandstone  from  the  surround- 
ing hills,  chalcedonised  quartz,  which  has  been  released  fr(»n 
the  granite,   and  pieces  of  reef  quartz.     Quartz  wash  is  not 
very   abundant;    clay   and  sandstone  gravel   appears  in  most 
of  the  terraces.     A   narrow  gorge  in  slate  forms  the  present 
outlet  to  the  Lisle  basin,  but  this  outlet  must  be  of  modern 
date,  formed  subsequently  to  the  deposit  of  the  gold-bearing 
clays,  some  of  which  are  below  the  level  of  the  rocky  bar  at  the 
entrance  to  the  gorge.     The  width  of  the  belt  which  has  been 
worked    is   about    200   yards,    so   that   the   features   are   more 
thosp  of  a  lake  than  of  a  gutter.     At  the  same  time  certain 
runs  are  better   for   gold   than   others.     The  granite   floor   is 
perhaps   a   couple   of  miles   wide.     Terraces  or   alluvial   occur 
at  different  heights  up  the  surrounding  hills,  on  the  west  as 
high  a«  300  feet  and  upwards,  and  the  existence  of  a  saddle  on 
the   hill    crest    on    the    west    side   opposite   the   township    has 
suggested  a  local  theory  of  the  outlet  having  formerly  been  in 
that   direction.     The   largest   nugget   found    is   said   to   have 
weighed  15  dwts.     Other  pieces  have  weighed  from  1  to  2  dwts. 
The   field   deserves   study    and   examination,    with    a   view    of 
locating  the  source  of  the  gold,  if  possible. 

Progress  Beports. 

Four  of  these  have  been  prepared  during  the  year.  They 
show  the  output  of  mineral  from  the  different  mines  in  eacn 
district  each  quarter,  and  the  value  of  the  same,  as  well  as  the 
number  of  men  employed.  The  obligation  to  furnish  these 
statistics  within  fifteen  days  after  the  end  of  each  quarter 
is  imposed  on  mine  owners  and  mining  managers  by  *'  The 
Mining  Act,  1905."  It  necessarily  takes  some  time  to  collect 
them  from  remote  parts  of  the  State,  and  further  time  to 
compile  the  reports,  but  these  have  been  prepared,  as  a  rule, 
with  tolerable  regularity.  However,  sometimes  their  publica- 
tion has  been  lat«,  owing  to  subsequent  delay  in  another 
quarter. 

Mining  information  is  earnestly  solicited  from  legal  or 
mining  managers,  prospectors,  and  all  who  are  interested  in 
disseminating  knowledge  of  the  mineral  resources  of  the  State. 
These  reports  are  much  sought  after  abroad,  and  are  mailed 
regularly  to  institutes,  mining  engineers,  and  investors  in 
different  parts  of  the  world,  and  from  statistical  publications 
which  reach  this  office  from  time  to  time,  it  is  evident  that 
our  reports  are  of  use.  Any  definite  suggestions  for  their 
improvement  will  be  welcomed,  and  carefully  considered. 

Office. 

In  addition  to  the  four  geological  reports  and  four  progress 
reports  issued  during  the  year,  correspondence  consisting  of 
2493  letters,  packets,  Ac,  in  and  out,  have  been  attended  to. 

A  small  collection  of  rocks  was  received  from  the  Imperial 
Museum,  Vienna,  and  individual  specimens  have  been  received 
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frran  Messrs.  G.  R.  Bell,  W.  R.  Bol],  W.  F.  Pettenl,  Aug, 
Simson,  and  Dr.  Thompson- 
Numerous  examinations  have  been  made  of  geraa  aad  eup- 
posed  gecns,  irhich  have  probablji  been  submitted  in  conse- 
juence  of  the  disoovery  of  a,  diamoml  in  Harvey's  Creek. 
Donaldsoa  Range.  This  small  diamond,  i  of  a  carat,  was  found 
in  washing  for  gold  in  the  creek,  but  though  others  were  found 
in  the  same  district  as  far  back  as  1894,  prospecting  has  not 
revealed  any  more. 

Mr.  F.  S.  Qrove  has  been  acting  as  engineer  to  the  Mt. 
Cameron  Water-race  Board  since  31st  March,  and  consequently 
has  been  absent  from  the  office  from  that  time.  To  meet  the 
requirementa  of  the  office.  Hiss  R.  E.  Hi^s  was  appointed 
shorthand  writer  and  tfpiste  on  the  2Gth  March^  under  the 
t«nporary  employment  section  of  the  Public  Service  Act,  and 
has  discharged  her  duties  satisfactorily. 

QovcTninent  DrilU. 
The  diamond   drills  were   not   used   thie  year.      The  alluvial 
boring  plant  was  hired  out  on  27th  March  to  Mr.  H.  Mackay, 
for  testing  ground  in  the  Stanley  River  district. 

Auayi  and  Analyses. 

The  retrenched  lines  on  which  the  Government  Analyst's 
branch  is  being  carried  on  has  caused  useful  work  to  remain  in 
abeyance.  Under  the  circumstanoes,  very  few  samples  have 
been  forwarded  for  assay.  Inconvenience  is  caused  thereby  in 
several  ways.  In  the  first  place,  1  am  precluded  from  taking 
as  many  samples  as  I  could  wi^h  of  lodes  and  lode-formations 
on  my  visits  to  mineral  fields.  Then  many  specimens  are 
brought  to  me  by  prospectors  and  others,  concerning  which 
useful  information  cannot  be  given  without  analytical  teste. 
Again,  no  research  work  is  possible  under  present  conditions. 
Bome  of  our  ores  and  rocks  require  complete  analysis,  in 
order  to  determine  what  they  really  are, 

'The  want  of  a  standard  analyses  makes  it  impossible  to 
publish  definite  statements  and  determinations,  and  places 
the  geological  branch  at  a  disadvantage  compared  with  other 
countries.  For  these  reasons  I  should  be  glad  to  see  the 
Government  Laboratory  made  available  for  the  work  with 
which  I  could  supply  it  almost  continuously. 

Geological  Survey. 
I  touched  upon  this  subject  in  a  former  report,  and  the 
reasons  for  initiating  this  which  enisted  then  hold  good  with 
increased  force  now  that  our  industry  is  justifyine  the  pre- 
dictions which  have  been  continuously  made  by  the  officers 
in  charge  of  the  geological  branch  of  your  Department.  To 
initiate  a  survey  on  a  modest  scale  would  mean  an  expend. 
iture  of  from  £1000  to  £1-tOO  annually;  but  tor  that  outlay, 
what  was  done  would  be  well  done.  A  surveyor  and  two  men 
(with  geological  supervision  and  camp  expenses)  continually 
at  work  for  the  greater  part  of  the  year  would  cost  about  £30 
weekly,  and  would  survey  a  square  mile  or  two  per  week  in 
oar  nsual  bush  country.  This  would  be  equivalent  to  £20  to 
£90  per  aquare  mile. 
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There  are  many  mining  fields  on  the  West  Coast  which  are 
in  urgent  need  of  such  a  survey,  and  which  would  very  soon 
reimburse  the  State  for  the  outlay.  As  instances^  I  would 
mention  the  West  Coast  Ranse,  from  Mt.  Darwin  to  Mt. 
Farrell,  the  Dundas  field,  the  Meredith  Range,  Mt.  Balfour^ 
and  there  are  others. 

An  improved  geological  sketch  map  of  the  State  is  now 
almost  a  necessity,  and  it  is  highly  desirable  to  adopt  measures 
to  collect  information,  and  supplement  that  already  in  hand. 

Bulletins. 

For  some  time  past  I  have  recognised  the  desirability  of 
issuing  publications  of  this  description,  giving  all  the  informa- 
tion available  concerning  the  occurrences  of  the  respective 
economic  minerals  of  the  State  in  a  concise  and  useful  form. 
A  series  of  such  bulletins,  covering  in  turn  the  occurrences 
of  iron,  gold,  copper,  lead,  tin,  wolfram,  asbestos,  &c.,  would, 
I  am  convinced,  be  of  considerable  use  to  the  prospector  and 
investor,  as  well  as  to  the  Department  itself.  Want  of  assist- 
ance has  prevented  me  from  carrying  out  my  intentions  in  this 
respect «  but  as  soon  as  this  drawback  is  removed  I  purpose 
making  a  start. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.    H.    TWELVETREES, 

Government  Geologist. 

W.  H.  Wallacb,  Esq.,  Secretary  for  Mines,  Hobart. 


KEPORT  OF  THE  CHIEF  INSPECTOR  OF  MINES. 


Chief  Inspector  of  Mini 

Sir, 

I  HAVB  tike  honour  to  submit  my  Report  oil  the  inspection 
of  mines  during  the  year  ending  31et  December  instant. 

The  appended  statistical  tables  and  diagram  furnish  infor- 
mation respecting  the  number  and  nature  of  accidents  which 
have  occurred  at  the  mines  and  worlcs  attached  thereto  duriug 
the  twelve  months. 

I  beg  to  supply  annual  reports  by  the  Inspectors  of  Minea, 
viz. : — Mr.  M.  J.  GriE&n,  tor  the  Northern  and  Southern, 
Eastern,  and  North-Eastem  Divisions;  Mr.  James  Harrison. 
Inspector  of  the  Western  and  North-Western  Divisions;  aaa 
Hr.  C.  H.  Curtain,  Inspector  for  the  Lyell  District. 

The  number  of  persons  employed  this  year  in  and  about  the 
mines  and  smelting  works  was  70U4.  The  caees  of  fatal 
injuries  were  4;  and  non-fatal  serious  injuries  were  61.  The 
death  rate  from  accident  was  0'5T  per  thousand,  compared  with 
106  per  thousand  in  1905. 

This  ratio  is  the  lowest  that  has  yet  been  recorded  in  Tas- 
mania. The  appended  diagram  shows  strikingly  the  improve- 
ment which  has  been  attained  in  this  respect  in  recent  years, 
the  death  ratio  per  thousand  prior  to  1899  being  for  the  must 
part  higher  than  15,  and  since  that  time  always  lower  than 
that  figure.  On  the  other  hand,  the  non-fatal  accidents  regis- 
tered have  been  more  numerous  than  usual,  partly  perhaps 
in  consequence  of  increasing  strictness  in  recording  them,  and 
partly,  in  all  probability,  owing  to  the  increased  pressure  and 
magnitude  of  work  at  some  of  our  larger  mines.  Thus,  15  out 
of  the  17  accidents  recorded  in  the  Northern  and  Southern 
Division  occurred  at  one  mine ;  and  on  the  West  Coast  one 
company  fiffuree  for  18  casualties  out  of  33  occurring  in  the 
Western   Division. 

The  individual  reports  on  accidents  which  have  been  fur- 
nished by  the  Inspectors  show  that  careful  investigation  has 
been  made  in  each  case,  and  they  have  been  suBjected  to 
serious  consideration  b^  myself,  I  may  mention  that  1  am 
devoting  increasing  time  and  attention  to  the  numerous 
matters  constantly  orising  in  connection  with  the  regulation 
of  mines.  The  work  of  the  Inspectors  has  been  materially 
increased,  in  consequence  of  the  new  Mining  Act.  It  has 
taken  some  time  and  trouble  to  impress  mine  owners  and 
managers  with  the  urgency  of  the  new  working  rules  and  pro- 
.  visions.  In  some  instances  there  has  been  an  unwillingness  to 
appreciate  them,  and  the  Inspectors  have  had  to  overcome  a 
•dent  and  persistent  opposition  as  tactfully  as  possible.  I 
wish  here  to  mention  the  satisfactory  manner  in  wnich  all  the 
Ins  

of  undergronnd  ventilation,    which   so  intimately  affecte  the 
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health  of  the  miners,  and  their  reports  deal  with  the  matter 
in  detail.  On  the  whole,  the  ventilation  and  sanitation  of  our 
mines  are  fairly  good ;  one  or  two  exceptions  as  regards  venti- 
lation are  engaging  attention,  and  a  remedy  is  being  sought. 

In  one  or  two  respects  the  necessity  has  been  disclosed  for 
amendations  of  the  Act.  One  of  these  is  that  all  lessees  should 
be  subject  to  Part  VIII.,  which  is  the  part  of  the  Act  dealing 
with  the  working  and  regulation  of  mines.  The  administra- 
tion of  varying  rules  and  regulations  under  different  Acts  in 
one  and  the  same  district  is  excessively  difficult,  and  imposes 
needless  tasks  on  the  Inspectors.  Another  is  in  connection  with 
the  duty  placed  on  the  mining  manager  of  reporting  the 
return  to  work  of  persons  sustaining  accidents  which  seem  to 
be  merelj^  trivial.  What  is  required  is  simply  that  their  non- 
return within  a  stipulated  time  (fourteen  aays)  be  notified  to 
the  Inspector.  It  is  only  to  be  expected  that  in  the  working 
of  such  a  comprehensive  Act  modifications  of  the  working 
rules  will  suggest  themselves  from  time  to  time. 

With  a  view  of  checking  gold-stealing,  by  making  it  more 
difficult  to  dispose  of  stolen  gold,  I  venture  to  suggest  for 
your  consideration  the  initiation  of  legislation  making  it 
unlawful  to  sell  or  consign  |5old  otherwise  than  through 
bankers,  such  bankers  to  furnish  periodical  returns  of  pur- 
chases or  consignments  of  gold. 

I  have  the  honour  to  be. 
Sir, 
Your  obedient  Servant, 

W.    H.    TWELVETREES, 

Chief  Inspector  of  Mines. 

W.  H.  Wallace,  Esq.,  Secretary  for  Mines,  Hobart. 


Dioqram  showirej  the  nAki  of  fotol  Occidents 
in   minet    in  Tosmonia. 

Rote    per    1000   nwn  employed. 
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REPORTS  OF  INSPECTORS  OF  MINES. 


Me.  Inspector  Griffin  (stationed  at  Launceston)  reports  : — 

I  have  the  honour  to  submit  my  annual  report  on  mines 
inspected  in  the  Northern  and  Southern,  Nortn-Eastern,  and 
Eastern  Divisions  during  the  year  ending  dlst  December,  1906. 

Accidents. — Three    fatal,    and    28    uon-f^tal    accidents    have 

been  reported  and  recorded  during  the  year.     Of  the  non-fatal 

accidents,   some  15  or   16  were  of   a  serious   nature,   such   as 

broken  limbs,  severe  cuts  on  head,  bruises  and  contusions  on 

body;  also  bums  from  explosions  in  2  cases.     The  remaining 

12  accidents  could  be  considered  serious  only  by  their  coming 

within    the   definition    of    "Serious" — enforced    absence    from 

work  for  fourteen  days — as  set  forth  under  Section  Ibl  of  the 

Act.     As  a  matter  of  fact,  this  fourteen  days'   absence   from 

work  does  not  always  indicate  that  such  absence  is  altogether 

caused   through  the  injuries   received.     Men   very   often   take 

advantage  of  their  apparently  enforced  absence  through  accident, 

and  go  about  other  business,  or  take  a  holiday,  knowing  that 

their  place  on  the  mine  will  be  kept  open   for  them.     It   is 

impossible   for  the  managers  to   keep   the   run   of  every   man 

who    leaves    after,    perhaps,    some    trivial    accident,     and    say 

whether  the  absence  of  rourteen  days  is  due  to  tne  injuries 

received  or  not.     He  has,  nevertheless,  to  report  the  accident 

as  serious  if  the  man  does  not  return  before  fourteen  days  have 

elapsed.     Cases  are  known  where  the  doctor  has  pronouiiced 

the   injured    person   fit   to   return   to   work,   yet    he   had   not 

returned  to  his  place  on  the  mine  for  several  aays  afterwards. 

Fatal  Accidents. — William  Anderson,  a  young  man,  single, 
was  employed  at  the  Ringarooma  Company's  bucket-dredging 
plant,  and  was  filling  barrows  and  otherwise  assisting  to  get 
gravel  ballast  aboard  the  barge,  when,  on  walking  forward  on 
the  barrow-plank  to  trim  down  the  heap  of  gravel  on  the 
barge,  and  having  thrust  his  shovel  into  the  heap,  he  lost  his 
balance,  and  fell  into  the  wateA*^,  immediately  disappearing 
beneath  the  sloping  end  of  the  barge.  Some  thirty  minutes 
elapsed  before  the  body  could  be  recovered ;  life,  of  course,  was 
extinct.  No  person  was  to  blame  for  this  unfortunate  occur- 
rence, which  was  purely  accidental.  It  was  after  nightfall, 
but  the  place  was  well  lighted  by  electricity. 

William  Cairns,  a  young  married  man,  was  employed  at 
the  400-feet  in  the  capstan  division  of  Hart's  shaft,  at  the 
Tasmania  Gold  Mine,  landing  and  tipping  trucks  of  material 
for  making  concrete,  which  was  being  hoisted  from  the  9()0- 
feet  level.  The  catches  m  some  way  got  damaped,  probably 
through  not  being  fully  open  to  allow  the  ascending  cage  to 
pass  through.  Cairns,  instead  of  reporting  the  matter  to 
the  proper  authority,  and  getting  the  necessary  repairs 
effected  by  the  men  whose  duty  it  was  to  attend  to  such  things, 
set  about  the  work  himself,  first  having  signalle<l  the  cage 
up  some  8  feet  above  the  flat,  where  it  was  suspended  for  the 
time  being.     He  succeeding  in  getting  some  of  the  bolts  out 
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of  the  catch-gearing,  and  whilst  stooping  to  get  at  the  other 
parts  was  struck  by  the  descending  cage,  sustaining  a  very 
severe  wound  on  the  chin,  also  fracture  or  breaking-out  of 
portion  of  the  lower  jaw-bone,  with  4  teeth.  He  was  attended 
by  Dr.  Johnson,  who  removed  the  fragment  of  broken  jaw 
and  teeth,  and  ordered  Cairns'  removal  to  the  Launceston 
Hospital,  where  he  was  received  on  the  following  day,  and 
where  he  died  five  days  later.  The  body  was  taken  back  to 
Beaconsfield,  and  a  post-mortem  made  by  Dr.  GmelinJ  who 
gave  a  certificate  attributing  the  cause  of  Heath  to  septic 
pneumonia.  The  coroner's  inquest  in  this  case  last^  seven 
days,  a  lot  of  evidence  being  taken,  principally  in  connection 
with  the  Beaconsfield  doctor's  treatment  of  Cairns  immediately 
after  the  accident  occurred.  The  jury  gave  a  verdict,  "  That 
William  James  Cairns  met  his  death  at  the  Launceston  General 
Hospital  on  the  9th  day  of  June,  19()6,  from  suffocation  and 
septic  pneumonia,  resulting  from  an  accident  received  at  vhe 
Tasmania  Gold  Mine,  Beaconsfield,  on  the  4th  day  ot  June, 
1906,"  but  could  not  agree  as  to  the  cause  of  the  accideut,  or 
whether  any  person  was  to  blame  for  it.  Subsequently,  action 
was  taken  against  the  Tasmania  Company  by  the  widow  of 
the  deceased  to  recover  damages  for  the  loss  of  her  husband, 
through  alleged  carelessness  on  the  part  of  the  Company's 
enginedriver,  who,  it  was  said,  lowered  the  cage  without 
having  received  a  signal  to  do  so,  or  allowed  the  cage  to  creep, 
it  being  held  by  steam  without  the  application  of  the  brake 
The  jury  gave  a  verdict  awarding  Mrs.  Cairns  £500  damages, 
they  being  of  opinion  that  the  cage  was  allowed  to  creep. 
Against  this  decision  the  company  has  now  appealed  to  the 
Full  Court,  on  the  grounds  that  the  verdict  is  opposed  to  the 
evidence  of  several  expert  witnesses,  who  gave  it  as  their 
opinion  that  it  was  quite  safe  to  hold  the  cage  with  steam,  and 
tnat  no  creep  took  place.  In  this  latter  opinion  I  entirely 
concur.  The  enginedriver  may  possibly  have  lowered  the 
cage  without  getting  a  signal,  but  from  tests  made,  and  from 
the  construction  of  this  capstan  engine,  with  its  multiple  gear- 
ing and  regular  steam  supply,  I  am  satisfied  that  no  creep 
took  place.  Cairns  alone  was.  in  my  opinion,  to  blame  for 
the  accident  that  caused  his  death. 

William  Nichols,  aged  58,  married,  was  employed  at  the 
Cornwall  Colliery,  at  surface-work.  He  placed  a  packing-box 
used  for  galvanised  iron  on  the  top  of  two  skips  loaded  with 
coal,  for  the  purpose  of  getting  it  down  to  the  bottom  of  the 
self-acting  incline  tramway.  Having  lashed  the  box  with  a 
rope  tied  down  to  the  drawbar  between  the  skips,  he  got  on 
to  the  hindmost  skip  of  the  set,  standing  with  one  foot  on 
the  buffer  and  the  other  on  the  drawbar.  When  the  set  of 
loaded  skips  had  almost  approached  the  passing-place,  about 
half-way  down  the  line,  the  brakesman,  Wm.  Bullock,  from 
his  position  at  the  top  of  the  incline,  noticed  that  Nichols 
was  handling  the  end  of  the  box,  which  appeared  to  be  slipping 
to  the  side  on  which  the  set  of  empty  sKips  w^ould  pass,  and 
fearing  a  collision  he  suddenh^  applied  the  brake  and  stopped 
the  set.  Nichols  was  thrown  off,  and  was  found  a  few  minutes 
afterwards  on  the  side  of  the  line  about  10  feet  back  from 
the  skip  on  which  he  was  riding.  He  was  sensible  when 
picked  up,  but  it  was  evident  that  he  had  received  severe  injuries 
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about  th«  region  of  the  liv«r  and  pit  of  the  stomach.  H«  was 
removed  to  Uie  Launceeton  Hospital,  where  he  died  two  and 
B  half  hours  after  being  admitted,  or  twenty-live  and  a  half 
hours  aft«r  the  accident  occurred.  At  the  inqiieHt  the  jury 
returned  a  verdict,  "  That  deceased  met  his  death  accidentally 
on  the  self-acting  tram  at  the  Curntrall  Company'B  Mine, 
whilst  riding  on  a  skip,  through  the  sudden  application  of  the 
brake  by  the  brakesman,  while  trying  to  avert  an  accident.'' 
I  quite  concur  with  this  decision  as  to  the  cause  of  the  acci- 
dent. The  sudden  application  of  the  brake  would  have  the 
effect  of  jerking  the  rope  and  lifting  the  last  skip  off  the 
rails,  and  at  the  same  time  breaking  the  box  across  the 
middle  where  the  rope  lashing  pa-caed  over  it.  Half  of  this 
box  was  found  on  the  ground  near  where  Nicholls  was  lying; 
the  other  half  was  still  on  top  of  the  second  coal  skip.  There 
was  no  Drinted  or  written  regulation  un  the  mine  prohibiting 
riding  on  the  sKips  loaded  or  empty ;  neverthu- 
.._  .  was  known  and  understood  by  the  brakesmen  nnd 
cmployeea  generally  that  they  would  not  be  allowed  to  ride  I'n 
the  self-acting  incline.  Some  blame  is  attachable  to  chn 
brakesman.  Wm.  Bullock,  tor  havine  allowed  Nichols  to  ride 
on  the  skips,  but  having  done  so,  he  could  not  be  blamed  for 
suddenly  applying  the  brake  to  avert  what  he  believed  to 
be  an  impending  collision  with  the  box  on  the  loaded  skips 
and  the  empty  skips  coming  up  on  the  other  side.  The 
deceased  was,  on  a  previous  occasion,  warned  by  the  brakes- 
man that  he  must  not  ride  on  the  skips,  but  being  an  old 
hand  at  the  colliery,  and  a  man  of  a  rather  obstinate  dis- 
poaition,  he  did  not  heed  the  warning. 

Seriout  Accideni!. — Ernest  Page,  age  39,  single,  was 
working  a  knocker  line  at  the  bottom  or  Grubb's  shaft  <TaR- 
mania  Mine),  when  he  whs  struck  in  the  eye.  Subsequently 
be  went  to  the  Launcraton  Hospital,  where  the  doctors  found 
it  necessary  to  remove  the  injured  eye.  Three  months  later 
be  returned  to  work  at  the  mine. 

Oscar  Radcliffe,  aee  25,  single,  was  employed  in  the 
sin  icing-face  of  the  Mutual  Hill  Tin  Mine.  A  fall  of  earth 
took  place,  and  he  was  caught  by  a  large  boulder,  which  rolled 
over  nim.  He  sustained  severe  bruisen  about  the  hip  and 
ankle,  which  caused  him  to  become  an  inmate  of  the  Launoes. 
ton   General   Hospital    for   several   weeks. 

Thomas  Hall,  age  23.  single,  was  employed  driving  a  head- 
ing in  the  Sandfly  Colliery.  There  was  some  slight  faulting  of 
the  seam,  which  caused  a  "  canch  "  of  stone  to  ri^  in  the 
floor.  Short  props  were  used  on  one  side,  and  proper  care 
was  not  taken  to  secure  the  croiind  when  the^  were  being 
replaced  by  the  full-lenKth  timber.  Hall  nnd  his  mate  had 
just  commenced  work,  when  they  noticed  signs  of  in.security 
in  two  sets.  They  had  scarcely  set  about  remtsl.vinK  this,  when 
a  heavy  fall  of  the  stone  roof  occurred.  Hall  was  caught,  and 
had  his  leg  broken  below  the  knee;  also  received  a  severe  cut 
in  the  groin.  His  mate,  Alf,  Dornn.  escaped  uninjured.  Hall 
was  conveyed  to  the  Hobart  Hofipitnl.  There  was  some  lack 
of  proper  inspection  of  the  jilace  before  the  men  went  to 
work;  this,  coupled  with  their  inexperience  of  dnneerous 
ground  caused  the  accident  to  Hall,  whirh  mii^ht  en^ilv  have 
been  avoided  had  he  known  how  to  set  about  his  work  pro- 
perly. 
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Horace  Sparge,  age  15,  was  running  a  truck  at  the  1000- 
feet  level,  Tasmania  Mine,  when  his  foot  was  caught  in  tram 
rail,  and  the  small  bone  of  his  left  leg  was  fractured  above  the 
ankle.     He  was  off  work  for  seven  weeks. 

R.  Kelly,  age  50  years,  married,  employed  at  the  Anchor  Tin 
Mine,  was  riding  on  a  truck  hauled  by  a  horse.  The  gearing 
became  detached  and  the  truck  ran  back.  Kelly  jumped  off, 
and  sustained  a  broken  collar-bone. 

James  Dunstan,  age  50,  married,  was  assisting  to  lift  a 
long  cap  into  position  in  one  of  the  stopes  in  the  Tasmania 
Gold  Mine;  a  large  fall  of  quartz  suddenly  took  place  close  at 
hand.  All  the  other  men  escaped,  but  Dunstan  was  caught  by 
rolling  lumps  of  quartz,  and  had  both  his  legs  broken.  He 
recovered  fro}n  the  effects  of  these  injuries,  but  having  caught 
a  cold  whilst  lying  in  the  Beaconsfield  Hospital,  died  from 
pneumonia. 

James  H.  Waters,  age  62,  married,  was,  with  his 
mate,  ascending  on  the  bucket  used  at  Lefroy  shafts 
Tasmania  Gold  Mine,  when  the  swaying  of  the  bucket 
brought  his  head  in  contact  with  a  projecting  stage- 
board.  Hf;  sustained  two  ^severe  cuts  on  the  head,  and 
it  was  seven  weeks  before  he  returned  to  work.  The 
sta^e-boards  referred  to  were  at  a  place  of  refuge,  to  where 
the  men  were  hoisted  during  blasting  operations.  They  could 
easily  have  kept  the  bucket  from  swaying  to  the  side  had  they 
taken  ordinary  precautions. 

James  Herrick,  age  41,  married,  was  charging  a  drill-hole  at 
the  foot  of  the  open-cut  face  at  the  Anchor  Tin  Mine.  A  fall- 
ing stone  struck  him  on  the  head,  inflicting  a  wound  that 
cau.sed  him  to  be  off  work  for  four  weeks. 

\Vm.  Geo.  Hodges,  age  41,  married,  was  assisting  the 
sluicer  on  an  elevated  tail-race  at  the  Transit  Tin  Mine,  when 
a  general  collapse  of  the  trestle-work  and  boxes  took  place. 
He  sustained  a  severe  shock  and  injuries  to  the  back,  which 
incapacitatc<l  him  from  work  for  over  six  weeks,  the  greater 
part  of  which  time  he  was  in  the  Launceston  Hospital. 

John  Breen,  single,  was  engaged  as  sluice-man  at  the  Weld- 
brook  Tin  Mine.  The  trc^tlinK  supporting  the  boxes  gave 
way,  and  he  fell  with  the  boxes  and  sustained  injuries  to  his 
back  which  kept  him   from  work   for  some  considerable  time. 

William  Lucas,  single,  was  charging  and  firing  some 
blasting-holes  at  the  Fancy  Creek  Tin  Syndicate  Mine. 
In  spitting  the  fu.se  at  one  hole  ho  carelessly  ignite<l  some 
loose  grains  of  powder,  which,  in  turn,  causetl  the  explosion 
of  ^onie  5  or  6  lbs.  of  powder  in  a  keg  close  by.  He  received 
some  severe  burns  on  his  hand  and  arm,  and  was  off  work 
tor  three  weeks. 

Joseph  Hunkin,  married,  had  a  small  bone  of  his  left 
arm  broken,  caused  by  a  stone  falling  down  a  pass  he  was 
emptyino;  at  the  Tasmania  Gold  Mine.  He  was  off  work  about 
five   weeks. 

Thomas  Gordon  Peden,  married,  was  engaged  shaft-sink- 
ing at  the  Tasmanian  Consols  Mine.  He  and  his  mate,  Wm. 
plot."  h'if]  fir^  some  pops  to  make  room  for  an  opening  set 
at  the  lOOO-fcet  flat.  They  doscende<l  before  the  smoke  had 
cleared  away,  and  were  standing  on  the  frame-set  when  a 
large  piece  of  rock  fell  from  the  side-wall  about  8  feet  up,  and 
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bmshiog  Ped«ii  knocked  him  into  the  well.  He  suetained  a 
fracture  of  the  leg-bone  above  the  ankle.  These  men  could 
not  have  pro^rly  tested  the  ground  as  they  descended  after 
firing,  otherwise  the  fault;  nature  of  the  side-waU  would  have 
been   noticed. 

M.  J.  Breen,  single,  was  engaged  eicavatiae  in  the 
openH;ut  at  tlie  Burnie  Copper  Mine.  He  cHsed  a  laree 
boulder  with  his  pick,  which  rolled  on  to  his  l^K,  breaking  the 
■mall  bone  above  the  ankle.     He  was  off  work  for  four  weeks. 

J.  Williams,  married,  stoping  in  the  Tasmania  Gold 
Mine,  was  easing  a  large  lump  of  quartz  whi(;h  came  awa;, 
breaking  a  cap  piece,  and  he  fell  about  7  feet,  sustaining  a 
nastj  cut  on  his  head  and  bruises  on  his  leg.  He  bad 
not  returned  to  work  at  expiration  of  fourteen  days  from 
the  date  of  the  accident. 

Robert  Crolt,  jun.,  age  34,  single,  was  charging  a  hole  in  a 
cross-cutat  the  Mangana  <Tas.>  Gola  Reefs  Mine,  using  a  heavy 
copper  tamping  bar.  He  must  have  applied  some  force  when 
pressing  the  first  plug  of  gelignite  home  in  a  20-inch  hole, 
as  it  exploded.  Croft  received  some  rather  severe  burns  on 
his  right  arm  and  a  alight  peppering  of  grit.  Fortunately, 
the  drill-hole  was  obliqudy  to  the  line  of  face,  otherwise  the 
consequences  might  have  been  serious  to  Croft,  and  to  his 
mate,  who  was  standing  behind   him. 

The  seriousness  of  the  remaining  12  accidents  can  be  esti- 
mated only  from  the  time  the  men  were  off  work,  and  this, 
as  alreudy  stated,  is  not  by  any  means  reliable. 

John  Gentleman,  Tasmania  Gold  Mine,  crushed  thumb; 
off   work  fourteen  days. 

Wm.  Croft,  Mangana  Gold  Reefs,  cut  on  head,  stone  falling 
in   shaft ;   four  weeks  off. 

Wm.  Goainon,  Tasmania  Gold  Mine,  cut  on  back  of  band ; 
off   work   one   hundred   and   thirty-six   days, 

George  Quinn,  Briseis  Mine,  struck  by  falling  beam;  off 
work    four    weeks. 

John  Broad,  Tasmania  Gold  Mine,  cut  finger ;  over  fourteen 
days  off  work. 

Frederick  Barrett,  Tasmania  Gold  Mine,  thumb  jammed ; 
OT«r  fourteen  days   oS   work. 

Frank  Hudson,  Tasmania  Gold  Mine,  burned  with  sulphuric 
acid;  off  work  twentT-four  days. 

Hector  Uellesly,  Tasmania  Gold  Mine,  finger  crushed;  off 
work  seventeen  days. 

Hugh  Parish,  Tasmania  Gold  Mine,  thumb  badly  jammed; 
off  work  sixty-eight  days. 

Peter  Bews,  Tasmania  Gold  Mine,  hand  torn  by  hook;  off 
work  twenty-nine  days. 

George  Williams,  Tasmania  Gold  Mine,  fingers  crushed 
badly;  off  work  over  fourteen  days. 

Thomas  Summers,  Cybele  Tin  Mine,  bruises  about  body;  off 
work  over  fourteen  days. 

Of  the  torMoing  accidents,  two  out  of  the  three  fatal  ones 
were  due  solely  to  the  incautiousness  and  non-observance  ot 
rales  on  the  part  of  the  men  themselves ;  the  other,  the  death 
of  Anderson  oy  ilrowning  was  purely  iircidcntal,  and  no  per- 
son  is  to  blame.     It   is   a   coincidence   that   the   accident   list. 
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both  fatal  and  non-fatal,  for  the  past  year  is  exactly  the 
same  as  for  the  preceding  year,  1905.  I  am  glad  to  be  able 
to  state,  however,  that  more  of  the  accidents  for  the  past 
year  come  under  the  heading  of  what  might  be  termed 
"  unavoidable,  "  than  hitherto.  This  shows  that  more  care  is 
being  exercised  both  by  managers  and  men. 

Accidental  Explosions. — Two  cases  were  reported.  The  first 
of  these  was  at  Fancy  Creek  Tin  Mine,  and  the  cause  was  not 
far  to  seek.  William  Lucas  carelessly  threw  down  a  match 
when  spitting  fuse  and  ignited  loose  powder  in  a  keg  close 
by.  The  second,  however,  is  not  so  easy  of  explanation  as 
to  the  real  cause  of  ignition.  Robert  Croft  set  about  charging 
holes  in  the  face  of  a  cross-cut  drive  at  the  800-feet  level  in 
the  Mangana  Gold  Reefs  Mine.  He  placed  the  first  plug  of 
gelignite  in  a  hole  20  inches  deep,  and  pressed  it  home  with 
a  copper  tamping-bar,  3  feet  6  incnes  in  length,  and  weighing 
6  lbs.  As  far  as  can  be  ascertained,  the  hole  was  of  less 
diameter  near  the  bottom  than  at  the  collar.  A  2-inch  vein 
of  quartz  had  been  bored  through  a  few  inches  from  the  bot- 
tom, and  with  the  use  of  a  worn  drill  contraction  of  the  hole 
would  be  likely  to  take  place.  Croft  admits  having  used 
some  force  (a  blow,  probably)  when  the  plug  was  near  the 
bottom;  and  it  exploded,  sending  the  bar  with  great  force 
diagonally  against  the  side-wall.  The  gelighite  (Nobell's)  in 
use  at  the  mine  when  the  accident  occurred  was  found  to  be 
in  good  order.  As  to  the  actual  cause  of  the  explosion,  I 
am  of  opinion  that  the  cartridge  jammed  in  the  nole,  and 
that  compression  of  the  imprisoned  air  beneath  it,  causing  a 
rise  of  temperature,  would  be  sufficient,  under  the  blows  of 
a  heavy  tamping-bar,  to  cause  an  explosion.  Premature 
explosions  have  been  known  to  occur  in  tnis  way.  A  similar 
explosion  to  this  one  occurred  at  the  Volunteer  Consolidated 
Extended  Mine,  Mathinna,  a  few  years  ago.  A  wooden  tanip- 
ing-stick  was  being  used  in  this  instance;  the  first  cartridge 
stuck  in  the  hole  a  foot  or  so  from  the  bottom,  force  was 
used  and  an  explosion  occurred,  causing  rather  serious  injury 
to  the  man  charging  the  hole.  In  this  case  it  is  po6sible  that 
the  walls  of  the  hole  got  smeared  with  a  thin  coating  of  gelig- 
nite, as  the  cartridge  was  forced  down  several  inches  before 
the  explosion  occurred,  and  that  friction  of  a  dirty  tamping- 
stick   may  have  caused   the   accident. 

Under  our  new  Mining  Act,  1905,  First  Schedule,  Rule  TX., 
wooden  rammers  only  are  allowed  to  be  used  when  charging 
nitro-glycerine  explosives.  In  the  Mangana  accident,  how- 
ever, no  breach  of  regulations  was  committed  by  manager  or 
men,  as  the  company  happens  to  be  one  of  the  very  few  mine 
owners  who  availed  themselves  of  Section  5,  Sub-section  1,  of 
the  new  Act,  190.5,  and  elected  to  hold  its  leases  subject  to 
the  Act  under  which  they  were  issued.  This  being  so,  they 
were  working  under  and  subject  to  rules  and  regulations  of 
an  old  Act,  which  allowed  the  use  of  a  copper  tamping-bar 
when  cJiarging  any  kind  of  explosive. 

Accidents  to  Machinery,  d^c. — At  the  Tasmanian  Consols  an 
accident  occurred  through  the  breaking  of  the  bed-plate  of 
the  old  air-compressor  engine.  It  is  supposed  that  a  spanner 
was  accidentally  allowed  to  slip  in  between  the  end  of  the 
cylinder   and   the   cross-head    of   the   piston-rod.     A    new    air- 
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compressor  was  being  fitted  up  at  the  time,  and  this  was 
finished  and  got  to  work  without  much  delay,  but  unfor- 
tunately it  did  not  run  long  before  it  broke  down.  It  appears 
that  some  mistake  was  made  by  the  makers ;  a  recess  that  was 
not  wanted  in  the  inside  of  the  cylinder  being  filled  by  s 
loose  plate  or  piece  of  iron,  which,  getting  loose,  fell  so  as  to 
Lome  between  the  piston  and  cylinder-head,  resulting  in  a  com- 
plete smash  of  the  latter. 

At  the  Tasmania  Mine,  in  June,  the  hoisting-rope,  with 
timber  shackle  attached,  was  being  lowered  in  the  Lefroy 
shaft,  with  steam-winch  out  of  gear.  The  key  in  the  foot-lever 
of  brake  jarred  out  of  plaoe,  rendering  the  brake  useless; 
the  rope  uncoiled  off  the  drum,  shearing  the  knot  at  end  and 
fell  down  the  shaft  to  a  depth  of  500  feet.  Fortunately  no 
damage  was  done,  nor  was  anyone  injured,  the  men  employed 
retimbering  below  escaping  without  injury. 

The  collapse  of  about  5U  yards  oi  high  trestle-work  and 
sltiioe-boies  at  the  Transit  Tin  Mine  was  not  reported  by 
the  manager  for  several  weeks  after  its  occurrence.  Two  men 
were  injured,  one  slightly  and  one  seriously.  Proceedings 
were  about  to  be  taken  against  the  mine  manager  for  uot 
reporting  the  accident  forthwith,  but  as  it  was  found  he  had 
suaiienly  taken  his  departure  for  Victoria,  and  that  the  mine 
had   !>hut  down,   action   was   not   proceeded   with. 

At  the  Weldbrook  Tin  Mine  an  accident  in  every  way  simi- 
lar to  that  of  the  Transit  Mine  occurred  to  the  trestle-work 
and  boxes.  One  man  was  injured,  but  this  accident  '.vas 
promptly  reported.  In  both  cases  defective  construction  was 
the  cause.  The  foregoing  are  the  only  machinery  or  plant 
accidents  which  were  reported  or  recorded  in  the  mine-book  of 
any  of  the  mines  under  my  supervision. 

Ropes,  chains,  shackles,  biicltets,  and  shaft-gearing  gener- 
allv,  nave  been  inspected,  and  condemned  where  found  defect- 
ive. The  smaller  mines  give  more  trouble  in  this  direct'on 
than  the  larger  ones.  In  the  former,  4  windlass-ropes,  1 
backet,   and  ^veral  hooks  had   to  be  condemned. 

Safety-cages  have  been  tested  at  regular  intervals,  gener- 
ally by  the  mine  manager,  who»«  duty  under  the  new  Act  it 
in  to  do  so  once  in  every  two  months.  The  inspector  is  not 
required  by  the  Act  to  test  cages,  nevertheless  I  do  test  them 
on  the  occasion  of  each  visit,  unless  the  mine  test  had  been 
made  a  few  davs  prior  to  mv  arrival.  Testing  cages  from 
the  drum,  as  required  by  Section  41  of  First  Schedule  of  the 
Act,  1905,  has  not  been  found  to  work  very  well;  to  ensure 
that  the  snfety-g rippers  shall  do  their  work  effectively,  should 
the  rope  bre.ik  at  the  drum,  requires  a  nice  adjustment  of  the 
springE,  toffether  with  good  skidways  of  uniform  gaose.  and 
a  cage  well  hung.  This  is  not  so  difficult  of  accomplishment 
where  speed  of  winding  does  not  eice^l  SOfl  feet  per  minute, 
but  for  faster  winding,  up  to  2000  feet  per  minute,  there 
is  danger  of  the  grippers  or  safety  appliancex,  through  oscil- 
lation, over-sensitiveness  of  springs,  and  close  running,  act- 
ing when  not  required  to,  and  causing  damnee  to  the  cage 
and  rope,  and,  perhaps,  machinery.  The  Tasmania  Gold 
Mining  Company  objected  or  protested  against  being  com- 
pelled to  have  its  cages  tested  in  this  wnv,  giving  as  a  reason 
that  they  anticipated  damage  to  the  shafts,  buildings,  mnchin- 
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ery,  and  winding-ropes,  either  in  making  the  test,  or  as  a  con- 
sequence of  close-gearing,  and  sensitive  springs  arresting  the 
cage  when  running  at  a  high  rate  of  speed.  Tests  made  by 
me  elsewhere,  notably  on  the  New  Golden  Gate  and  Tasmanian 
Consols  mines  respectively,  showed  that,  although  the  grippers 
could  be  made  to  work  effectively,  overcoming  the  back-arag 
of  rope  from  the  pit-head  pulley  to  the  winding-drum,  there 
was  still '  danger  of  their  coming  into  operation  when  not 
required,  and  thereby  causing  accident.  It  was,  therefore, 
deemed  advisable  to  have  the  last  sentence  of  Rule  41  altered 
to  read,  "  cages  to  be  tested  from  the  shackle  or  from  the 
drum,  as  an  inspector  directs,"  and  on  the  recommendation  of 
the  Chief  Inspector  of  Mines,  His  Excellency  the  Governor 
was  pleased  to  make  this  alteration,  which  came  in  force  on 
the  2nd  day  of  August    1906. 

Compliance  with  Bules  and  Regulations. — On  the  whole,  I 
cannot  say  there  is  any  marked  improvement  in  this  direction, 
especially  so  with  regard  to  both  managers  and  men  in  the 
majority  of  the  smaller  mines.  As  far  as  the  owners  of  some 
of  these  are  concerned,  the  managers'  excuse  for  defective 
equipment  is  that  there  is  not  any  money  available  to  get 
what  is  required.  As  for  the  men,  they  are  not,  I  am  sorry 
to  say,  as  careful  as  they  should  be.  Especially  is  this  the 
case  with  regard  to  the  handling  of  explosives;  that  more 
accidents  do  not  happen  cannot  be  attributed  to  the  care 
taken  by  some  men.  In  the  early  part  of  the  year  two  men 
employed  winze-sinking  at  the  1600- feet  level,  New  Golden 
Gate  Mine,  left  two  plugs  of  gelignite  and  some  loose  caps  in 
the  bottom  of  the  winze.  At  change  of  shift  these  were 
found  by  men  of  the  relieving  shift,  and  the  matter  was 
reported  to  the  manager,  who  promptly  "  sacked "  the 
offenders.  At  the  same  mine,  later  on,  T  found  several 
primers  with  caps  and  fuse ;  also  a  box  of  gelignite  quite 
close  to  the  face  where  two  men  were  working,  filling  a  truck 
with  mullock.  The  only  excuse  they  offered  was  that  they 
fired  one  round  of  holes,  and  on  returning  brought  the 
explosives  along  with  them  to  charge  another  set  of  holes 
already  drilled ;  but  instead  of  doing  this  at  once  they  pro- 
ceeded to  truck  out  the  stuff  broken  by  the  first  rouna  of 
firing.  I  would  have  recommended  prosecuting  for  a  breach 
of  the  Regulations  in  this  case,  only  that  the  manager  stated 
that  the  offenders  were  ordinarily  careful  men,  and  that  he 
believed  what  they  said  as  to  being  under  the  impression  that 
they  were  doing  no  wrong  in  keeping  the  explosives  by  them 
until  they  had  cleaned  up  and  were  ready  to  fire  the  remain- 
ing number  of  holes.  These  cases  are  illustrations  of  how 
careless  some  miners  can  be  in  handling  and  using  explosives. 
Many  other  instances  could  be  cited  of  carelessness  of  a  similar 
nature,  but  in  a  lesser  decree,  in  other  mines.  In  the  large 
mines  there  is,  T  am  glad  to  say.  an  evident  desire  on  the 
part  of  managers  to  comply  with  the  provisions  of  the 
Act  and  Regulations,  so  tar  as  is  rea.sonably  practicable. 
The  men,  too.  in  these  mines  are  beginning  to  understand 
that  it  is  to  their  mutual  advantage  to  comply  with  the  law 
so  far  as  they  are  able.  If  in  the  smaller  mines  there  is 
evidence  of  less  care  being  taken,  and  a  desire  to  ignore 
Government  rules,   it  is,   I  think,   mainly  due  to   a   want  of 
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knowledge,  iind  perhaps  some  opposition  to  new  enactmenta 
or  amendments  in  existing  regulattoiiH.  Too  man;  prosecu- 
tions for  offences  against  the  Act  are  not  desirable,  and  are 
to  be  avoided  if  possible ;  nevertheless  this  means  of  enforc- 
ing compliance  must  be  resorted  to,  unless  there  is  an  improve- 
ment in  some  quarters  during  the  coming  j'ear. 

,\"euj  Minet,  A>ie  Mining  I'lants,  Equipment,  &c.— In  gold, 
mining,  tho  new  mines  opened  are  but  tew.  At  lleacoasfield, 
the  Beaconsfield  P. A.  started  on  alluvial,  near  the  old  West 
TJait^d  quarta  mine.  A  tunnel  was  driven  and  wash  tapped. 
which  was  said  to  be  of  a  good,  payable  nature.  The  tunnel 
passed  through  the  eastern  rim  rock  of  what  appears  to  be 
an  eiteni^ive  deposit  of  wash,  but  was  not  deep  enough  to 
bottom  or  reach  the  gutter.     A  shaft  is  now  being  suok. 

At  the  Bonanza  Gold  Mine,  the  erection  of  poppet-heads 
ani'  n  nen  steam  winding-plant  was  -ilmost  completed  at  the 
.  end  of  the  year.  The  shaft  at  this  mine  was  sun^i  during  the 
years  1904-O  to  a  depth  of  600  feet.  Haulage  was  effected  by 
me.'ins  of  a  norse-whini,  and  tlie  men  where  required  to  ascend 
and  descend  by  means  of  the  laddcrway.  Our  new  Act.  Gen- 
eral Rule  22,  provides  that  "safety-cages  shall  be  provided, 
kept,  and  used  for  raising  or  lowering  men  in  any  shaft  when 
and  wherever  reijnired  by  an  Inspector  of  Mines."  Advantage 
vts  taken  of  this  rule  to  compel  the  owners  of  the  Bonanza 
to  p>i>i-ide  the  steam  winding-plant  referred  to.  The  obsolete 
practice  of  sinking  by  means  of  horse-whim  to  depths  of  over 
a  ccupte  of  hundred  fi'et,  and  reqi.tiring  men  to  climb  long  flight* 
ot  ladders,  or  ride  on  the  bucket — a  dangerous  practice — could 
no  longer   be  tolerated. 

The  Tasmania  Gold  Mining  Company  has  during  the  year 
completed  its  magnificent  pumping  plant.  The  fourth  unit 
on  west  side,  at  Grubb's  shaft,  wa.s  started  on  the  6th  Decem- 
ber, 1906,  and  like  the  easterr  unit  at  the  same  shaft,  is  work- 
ing smoothlv,  and  lifting  from  the  lOOO-feet  level.  On  the 
25th  June, '1006,  an  unusually  heavy  rainfall  took  place. 
Blythe's  Creek  overflowed  the  banks  of  the  deviation  channel 
constructed  a  few  years  ago  to  carry  its  waters  past  the  lime- 
stone qDurriee  in  Daily's  paddock,  about  1  mile  south  by  east 
of  the  mine.  As  a  consequence  of  this  overflow,  and  the  dis- 
appearance of  the  whole  volume  of  waters  into  the  quarries, 
toe  mine  became  flooded.  It  was  soon  discovered  that  the 
two  pumps  (the  old  one  at  the  main  shaft,  and  the  new  one 
nt  Hart's  shiift),  working  to  their  full  capacity  of  about  H 
million  gallons  per  day,  could  not  cope  with  the  ever-increas. 
ing  inrush  of  wator.  Large  tanks  were  put  to  use  in  the 
winding  compartments  in  Hart's  shaft,  and  another  half-mil- 
lion gallons  added  to  the  daily  outflow  from  the  mine.  Even 
this  was  not  sufficient,  and  it  was  not  until  the  eastern  unit 
of  the  new  pumps  at  the  Grubb's  shaft  was  started  that  the 
water  could  be  controlled  and  eventually  reduced  in  the  mine. 
It  had  risen  to  a  height  of  some  15  or  20  feet  above  the  plat 
at  the  81S-feet  laved.  Nearly  8,000,000  gallons  per  day  were 
being  pumped  in  August,  and  by  October  the  1st  the  water 
was  lowered  to  the  900-feet  level,  on  the  8th  to  the  lOOO-feet, 
and  a  few  day<  lator  the  men  were  in  these  levels,  and  down 
to  the  bottom  level  at  llOO-feet  by  the  16th.  Tlius,  tor  sixteen 
weeks   had   the  surplus   wator,   the   result   of   the   overflow   of 
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Blythe's  Croek,  to  be  fought  before  things  could  be  reduced 
to  a  normal  condition.  No  hitch  occurred,  nor  was  there  any 
interruption  from  first  to  last.  Everything  was  well  ordered 
and  supervised ;  the  engineers  and  pit-men  performed  their 
duties  with  skill  and  judgment,  and  the  result  attained 
reflects  credit  on  the  Mine  Superintendent^  Mr.  C.  F.  Heath- 
cote,  and  speaks  well  for  the  skill  and  efficiency  of  the  staff 
and  workers  under  his  command.  An  inspection  after  the 
water  was  got  out  showed  that  the  mine  suffered  but  little 
damage  from  the  flooding.  Footwall  drives  constructed  at 
the  different  levels  to  take  the  place  of  the  lode-channel-drives, 
which  were  constantly  giving  trouble  through  crushing  or 
the  timbering,  saved  the  situation  this  time. 

At  Mathinna,  the  Tasmanian  Consols  Gold  Mine  has  during 
the  year  erected  new  poppet-heads,  and  installed  powerful  and 
complete  winding  machinery ;  also  an  air-compressor.  The 
shaft  has  been  sunk  from  the  1400  to  the  1600-fcet  level. 
Mr.  A.  R.  Canning,  at  one  time  connected  with  the  manage- 
ment of  the  Wentworth  Gold  Mine^  New  South  Wales,  and 
more  recently  with  South  African  mining,  has  been  appointed 
gereril  manager  of  the  Tasm.tnian  Consols  Mine,  and  tojk 
charge  early  in  November. 

Things  have  been  very  quiet  at  the  New  Golden  Gate  Mine 
during  the  year.  A  readjustment  of  finances  has,  however, 
taken  place,  and  the  shaft  is  to  be  sunk  a  couple  of  hundred 
feet,  or  perhaps  400  feet  below  the  1600- feet  level.  This  work 
was  commenced  early  in  December. 

The  Volunteer  group  of  mines  on  this  field  has  been  shut 
down  for  a  long  time  past. 

Scott  and  Pickett  and  the  Miner's  Dream  mines  are  still 
working. 

The  Mangana  Gold  Reefs  Company  has  sunk  its  main  shaft 
to  800  feet,  and  is  now  engaged  crosscutting ;  also  driving 
on  a  lode  cut  in  the  shaft. 

In  tin-mining,  no  new  developments  of  importance  have 
taken  place. 

The  Cybele  Mine,  at  Gladstone,  has  constructed  a  barge 
and  centrifugal  gravel  pump  for  lifting  the  wash  on  the  Mus- 
sel Roe  fall  side  of  its  property,  and  is  now  engaged  in  the 
construction  of  a  powerful  steam  pumping-plant  on  the  Ringa- 
rooma  River,  about  1  mile  above  the  Est  dam.  The  object 
of  this  is  to  supply  water  for  sluicing  by  gravitation  from  the 
higher  portions  of  its  property. 

The  Mussell  Roe  Tin  Mining  Company  is  just  about  com- 
pleting a  head-race  20  miles  in  length,  with  an  off-take  from 
the  Mussel  Roe  River,  just  below  the  intake  of  the  Mt. 
Cameron  Water-race,  to  bring  water  on  to  its  mine  on  the 
river,  6  miles  south-east  of  Gladstone.  The  same  company 
has  a  considerable  area  of  tin  ground  in  the  Aberfoyle  coun- 
try, north-east  of  Gladstone,  and  a  long  line  of  race  is  being 
constructed  to  bring  water  on  to  this  ground  from  the  Booby- 
alla  River. 

At  the  Blue  Tier,  the  Mount  Lyell  Company  has  been  carry- 
ing out  extensive  prospecting  operations  by  means  of  trencn- 
inir  nnd  shallow  pit-sinking  The  diamond-drills  were  intro- 
duced about  20th  August,  and  have  been  ur<Kl  freely  since 
that  time;   results,    however,    are   not    made    known    to    the 
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pablic.  The  company  has,  in  the  coiireo  of  proepectingj 
obtained  considerable  quantities  of  tin,  which,  in  addition  to 
the  ontput  of  several  tons  per  quarter  obtained  from  the 
Cream  Greek  sections  will  mat«rially  lessen  the  coat  of  pros- 
pecting. 

The  Anchor  Tin  Mine,  by  dint  of  good  managemont,  hag 
reduced  the  cost  of  mining  and  milling  to  such  an  extent  hb 
to  stkow  better  results  than  hitherto. 

Tbe  shutting-down  of  the  Transit  Tin  Mine,  near 
George's  Bay,  has  added  another  to  the  list  of  fail- 
area  in  tin-mining  in  the  State.  This  mine  com- 
■neuced  operations  early  in  the  year.  A  plant,  con- 
■isting  of  a  centrifugal  gravel-pump  operated  by  a  portable 
engine,  was  erected  for  the  purpose  of  raising  and  treatine 
wash  from  extensive  flats  on  Constable  Creek.  The  ground 
is  shallow,  from  3  to  10  feet.  Good  prospects  were  said  to 
have  been  obtained  by  the  original  prospectors,  and  it  was 
believed  that  the  ground  would  give  splendid  results  when 
worked  with  efficient  machinery.  The  first  plant  was  not 
powerful  enough.  Another  boiler  and  a  larger  pump  were 
(rijtained  at  considerable  cost,  and  work  was  recommenced 
at  the  end  of  August.  A  few  days  running,  and  then  a  serious 
interruption  occurred,  caused  through  the  collapse  of  about 
SO  yards  of  high  trestle-work,  together  with  the  iron  sluice- 
boxes  it  carried.  The  boxes  were  buckled  and  spoiled,  and 
had  to  be  replaced  by  wooden  ones.  The  erection  of  these 
iron  boxes  was  a  mistake.  A  couple  of  months  sluicing  with 
the  improved  plant  showed  that  the  ground  was  not  payable. 
A  considerable  area  was  >:lniccd  over,  and  this  included  a 
number  of  prospecting  holes  supposed  to  be  in  some  of  the 
best  gnu.id,  but  the  leeult,  on  the  whnle,  nns  not  favourable. 
The  mine  is  now  shut  down.  The  collapse  of  the  trestle-work 
was  owing  to  defective  bracing.  I  had  to  partly  condemn 
this  company's  conserving  dam,  which  was  in  a  defective  state, 
and  to  order  that  depth  of  water  be  reduced,  and  by-wash 
enlarfced.  Heavy  rnin  fell  before  this  could  be  carried  '><it, 
and   the   dam   was  carried   away,   happily,   without   injury   tu 

Of  other  new  tin  mines  opened,  the  Togo  may  be  men- 
tioned. This  mine  is  on  Gilligan's  Creek,  about  3  "miles  iTiim 
Avoca.  The  lode  was  discovered  by  Messrs,  Trotter  and  Coun- 
■el,   and   a  strong  company   formed   a   little  over   a  year   ago. 

There  are  several  lodes  traversing  the  company's  property. 
The  principal  one,  and  that  on  which  most  prospecting  had 
been  done  prior  to  flotation,  outcrops  on  the  top  of  a  spur 
west  of  the  creek,  and  was  certainly  a  good  show,  so  far  as 
could  be  seen  near  the  surface.  It  was  not,  however,  tested 
by  the  prospectors  to  any  depth  worth  mentioning.  Expert 
reports  ^ere  obtained,  and  so  well  satisfied  was  the  company 
with  its  prospects  that  it  was  decided  to  immediately  erect 
*  oniKhing  and  ore-dressing  plant.  The  Abbotsford  Creek 
battery  and  engine  were  purchased  and  brought  on  to  the 
ground.  In  the  meantime,  extensive  work  was  going  on.  A 
tunnel  was  being  driven  to  cut  the  No.  1  lode  2S0  feet  below 
the  surface;  a  large  dam  was  in  course  of  construction,  bat- 
tery-nte  was  being  eicavated :  road-making  and  other  prelim- 
inary work  in  hatul ;   all  of  which  meant  a  large  expenditure  of 
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capital.  The  tunnel  was  driven.  The  lode  was  cut,  but  it 
had  pinched,  and  was  not  payable.  The  dam — a  large  one,  30 
feet  high — constructed  on  the  creek  to  supply  water  to  the 
battery,  carried  away.  This  is  just  what  might  have  been 
expected ;  the  thing  was  badly  designed,  and  indifferently 
constructed.  I  saw  this  dam  when  it  was  just  finished,  and 
pointed  out  to  the  mine  manager  its  defects,  and  that  it 
could  not  be  expected  to  resist  a  hydrostatic  pressure  of 
30  feet.  The  Togo  mine  is  now  practically  idle.  Some  pros- 
pecting is  being  done,  but  that  is  all. 

The  Mount  Rex  Mine  has  been  working  the  alluvial  tin 
during  the  year.  Further  prospecting  of  the  mine  proper 
was  resumed  in  November,  driving  north  from  one  of  the 
intermediate  levels  to  test  the  ore-body  in  that  direction. 

Gipps'  Creek  Alluvial  is  doing  fairly  well. 

Ben  Tx)mond  Tungsten. — Mr.  Briggs,  the  proprietor  of  this 
mine,  is  still  getting  a  regular  output. 

A  number  of  small  claims  are  being  worked  for  tin  about 
the  head  of  Storey's  Creek. 

At  Alberton  (North  Mt.  Victoria),  the  New  River  Freehold 
G.M.  Co.  has  erected  a  steam  winding-plant,  and  is  working 
a  shaft  to  test  one  of  the  lodes  on  that  property  formerly 
worked  to  some  extent  by  the  Ringarooma  G.M.  Co. 

The  New  Ringarooma  Syndicate  is  getting  good  returns 
from  No.  5  lode,  but  is  only  working  in  a  small  way. 

Magazines. — The  Anchor  Tin  Mine  Company  has  had  a  large 
and  well-constructed  magazine  erected  at  the  mine,  capable 
of  storing  3  tons  of  explosives.  The  Pioneer  Company  has 
also  constructed  a  new  magazine,  capable  of  st9ring  6000  lbs. 
of  gelignite.  All  the  large  mines  are  now  well  provided 
with  magazines,  which  are  in  good  order  and  well  ventilated. 

Inspection. — I  have  visited  and  inspected  all  the  principal 
mines,  both  coal  and  metalliferous,  in  my  districts  as  often 
as  practicable;  generally  once  in  two  months  for  most  of 
these,  and  at  longer  intervals  for  the  less  important  ones; 
some,  in  the  out-lying  parts,  once  in  six  months.  In  Sep- 
tember I  visited  Cox's  Bight,  on  the  south  coast,  with  Mr. 
Twelvetrees,  Government  Geologist.  Special  visits  had  U) 
be  made  in  a  number  of  cases  where  tatal  or  other  serious 
accidents  occurred. 

Ventilation. — The  underground  mines  in  the  divisions  under 
my  supervision  are  of  two  kinds,  viz.,  metalliferous  and  coKal. 
Or  the  former  the  number  that  are  now  working  is  22,  with 
varying  depths  below  the  surface  of  the  ground  from  50  to 
1600  feet,  classed  for  depths  as  follows: — From  50  to  150  feet, 
12  mines;  150  to  300  feet,  4  mines;  2  at  400  and  600  feet 
respectivelv ;  1  at  800  feet;  1  at  1100  feet;  and  2  at  1600 
feet ;  total,  22.  All  worked  from  shafts,  some  of  the  smaller 
ones  having  adit  connections  also. 

The  coal  mines  (9  in  number)  with  one  exception  (Cata- 
maran) are  all  worked  from  tunnels  going  horizontally  beneath 
the  hill,  excepting  Mt.  Cygnet  and  Sandfly.  The  former  is 
worked  to  the  dip  on  an  engine-hauling  plane;  "the  Sandfly 
Colliery  is  also  being  worked  to  the  dip,  out  at  a  much  less 
angle  than  the  Cygnet,  which  dips  at  an  angle  of  about  90^ 
from  the  horizontal.     The  vertical  depths  of  the  workings  of 
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depend  almost  entirely  on  "natural"  veDtilatton,  aided  in 
Bome  few  cases  by  small  "  blowers  "  or  by  the  exhaust  from  the 
machine  drills  worked  b;  compressed  air.  The  result,  on  the 
wh(Je,  is  fairly  satisfactory ;  in  some  few  of  the  mines  exo^- 
tionally  good — two  at  least.  Separate  shafts,  or  main  air- 
ways, are  required ;  one  to  cause  the  air  to  circulate  from  tha 
■urface  into  the  deepest  part  of  the  mine,  "downcast,"  and 
the  other  "  upcast,"  to  return  it  by  a  di&orent  route  to  the 
■urface.  The  outlet  of  the  upcaat  requires  to  be  at  a  greater 
elevation  above  the  bottom  of  the  mine  than  the  inlet  of  the 
"downcast,"  for  the  reason  that  "natural"  ventilation  is 
dependent  on  or  due  to  the  differences  of  height  and  tem- 
perature of  the  air-columns  in  the  different  parts  of  the 
irorkings.  All  of  these  mines,  with  the  exception  of  the 
Tasmanian  Consols,  have  the  dual  shafts  or  openings  required, 
as  nearly  all  the  reefs  or  lodes  worked  outcrop  and  are  stoped 
to  the  surface,  or  if  not  a  rise  is  put  up  or  a  second  shaft 
nnk.  As  already  stated,  the  ventilation  is  good.  In  the 
majority  of  cases — IB  out  of  the  22— including  ail  the  shallower 
ones  and  some  up  to  600  and  800  feet  depths,  need  not  for  the 

Eurpoee  of  this  report  be  further  notioea,  natural  ventilation 
sing  all  that  is  required  for  these,  for  the  present  at  all 
events.  I  will  therefore  confine  my  remarks  to  the  three  larger 
mines,  which  are  over  a  thousand  and  up  to  1600  feet  in  depth, 
and  to  one  other  (the  North  Tasmania)  which  may  call  for 
special  mention  with  regard  to  its  ventilation. 

The  Tasmania  Gold  Mine,  at  Beaconsfield,  is  the  largest,  but 
not  the  deepest  of  the  group.  It  has  three  large  working  and 
pumping  shafts,  pretty  well  in  line  from  north-west  to  south- 
east. The  first  of  these,  at  the  north-weet  end,  is  the  old 
main  shaft,  sizA  6  feet  by  14  feet,  three  compartments,  two 
winding  and  one  pump;  its  depth  is  900  feet.  About  330 
feet  to  the  south-east  of  this  is  Hart's  shaft,  somewhat  larger 
than  the  former,  and  divided  into  four  compartments  (cage 
two,  also  ladder  and  pump),  its  depth  being  1100  feet.  Then 
comes  Grubb's  shaft,  2S0  feet  still  further  to  the  south-east. 
This  latter  is  i»robably  the  largest  shaft  in  the  Commonwealth 
of  Australia;  it  is  about  30  feet  by  8  feet,  and  has  five  com- 
partments (two  pumps,  two  cage,  and  one  ladder).  It  was 
sunk  to  a  depth  of  lOCiO  feet,  and  connected  by  a  drive  with 
Hart's  shaft  before  the  end  of  1906.  It  is  now  (January, 
1907)  being  sunk  to  a  further  depth  of  250  feet.  In  addition 
to  these  three  large  working  shafts,  there  are  others  for  venti- 
lation purposes,  viz.,  the  Letro^,  the  Florence,  and  the  old 
Golden  Gate  shafts.  The  Lefroy  is  about  200  feet  north-east  of 
Hart's  fihaft;  it?  depth  is  715  feet— minus  the  difference  of 
■urface  brace  level  between  this  and  the  main  shaft,  which  is 
■bout  20  feet,  the  latter  being  on  the  higher  ground.  It  was 
recently  retimbered  from  top  to  bottom  of  its  old  depth,  400 
feet,  and  sunk  another  315  feet,  to  bring  it  down  to  the  715- 
feet  level  of  the  main  shaft,  with  which  it  is  connected  by  a 
drive  goine  out  to  the  junction  of  the  crosscut  with  lode 
channel.  It«  size  is  12  feet  by  6  feet  in  clear,  no  centres,  and 
in  used  exclusively  for  ventilation.  The  surface  brace  levels 
of  this,  Grubb's  and  Hart's  shafts,  are  even.     Old  main  shaft, 
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Florence,  and  Golden  Gate  shafts,  about  20  feet  higher.  The 
Florence  shaft  is  337  feet  nearly  due  north  of  the  main  shaft: 
its  depth  is  500  feet ;  it  is  the  principal  upcast,  being  connected 
bv  passes  down  to  the  7 15- feet  level  at  the  western  end.  The 
old  Golden  Gate  shaft,  now  being  cut  down  and  retimbered^  is 
375  feet  to  the  north-west  of  the  main  shaft.  It  will  be  sunk 
deeper  to  connect  with  the  715-feet  level,  and  then  used  for 
upcast.  The  Phoenix,  a  small  shaft  in  the  same  locality,  used 
for  a  long  time  for  mullocking,  is  now  connected  by  a  rise 
with  the  715-feet  level.  So  far,  however,  the  air  passing  in 
this  shaft  is  downcast :  but  this  will  probably  be  altered  later 
on,  when  the  scheme  ror  ventilation  is  complete,  as  all  upcast 
must  then  be  at  the  west  end  of  the  mine,  wnere  the  tem- 
perature is,  on  account  of  the  limestone  belt  and  pyritic  for- 
mation, always  much  higher  than  at  any  other  part.  From 
the  foregoing  it  will  be  seen  that  this  mine  now  possesses  great 
facilities  for  ventilating  by  natural  means,  and  the  great 
improvement  effected  in  its  ventilation  in  the  past  year  or 
two  warrants  the  assumption  that  there  will  be  no  recurrence 
of  the  troubles  of  the  past,  when  anything  like  adequate  venti- 
lation seemed  to  be  out  or  the  question.  As  a  matter  of  fact^ 
little  or  no  attempt  was  made  under  the  old  management  to 
improve  the  ventilation  of  the  mine,  which  could  only  be 
described,  when  I  first  made  an  inspection  of  it  eight  years 
ago,  as  deplorably  unfit  for  men  to  Work  in.  There  was  fairly 
good  downcast,  often  even  more  than  the  regulation  quantity 
per  man,  but  there  was  no  means  of  regulating  the  air-currents« 
not  even  a  single  door  or  piece  of  brattice  cloth  in  the  mine. 
Men  working  in  winzes,  rises^  and  dead  ends  could  not  get 
anything  much  short  of  a  stifling  atmosphere  to  work  in,  and 
had  to  be  frequently  removed  to  other  parts  of  the  mine,  to  do. 
very  often,  unprontable  work  rather  than  that  they  should 
lose  too  much  time.  In  very  many  cases  they  lost  their  health, 
which  was  of  vastly  greater  importance  than  the  money  they 
earned.  The  records  of  the  Beaooiisfield  Hospital  show  only 
too  plainly  the  number  of  unfortunates  who  entered  there 
poisoned  by  the  "choke-damp*'  of  the  big  mine.  All  this  is 
now,  I  am  happy  to  say,  a  thing  of  the  past,  and  the  ventila- 
tion of  the  Tasmania  Mine  when  I  inspected  it  a  week  ago  was, 
as  far  as  fresh  air  currents  were  concerned,  all  that  could  be 
desired.  The  main  shaft.  Hart's,  and  Lefroy  were  all  down- 
cast, delivering  nearly  20,000  cubic  feet  per  minute  into  the 
mine.  Grubb's  shaft  had  its  own  ventilation,  short-circuited, 
and  independent  of  the  other  three,  or,  more  correctly,  of 
Hart's  and  Lefroy  shafts,  as  the  main  shaft  was  partly  upcast 
and  would  have  been  wholly  so  had  not  the  return  been  shut 
off  at  the  715-foet  level.  Temperatures  taken  with  dry  bulb 
thermometer  were  as  follows :  — At  surface  brace  of  main  shaft, 
at  9.30  a.m.,  70°  F. ;  at  715-feet  plat  of  same  shaft,  78^; 
inside  air  down  at  bottom  of  Lefroy  shaft,  same  level  as  fore- 
going, 66° ;  west  of  crosscut  at  same  level,  76° ;  still  further 
west,  in  limeetone  belt,  86°.  Near  to  this  latter  place  two  men 
were  at  work,  driving  a  short  crosscut  to  facilitate  the  work- 
ing of  the  mullock  run  in  the  limestone  and  to  get  better  cir- 
culation of  air.  The  temperature  in  face  was  §0°  F.,  in  an 
apparently  dry  heat.  These  men  were  perspiring  freely,  but 
evidently  not  much  distressed.  The  great  heat  in  this  place, 
as  compared  with  other  parts  of  the  mine,  has  its  uses  in 
assisting  the  return  air  current.     Quite  one-third  of  the  air 
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circulating  in  the  mine  passes  along  this  715-feet  level  west, 
&nd  ascenda  bv  a  pass  to  the  Florence  upoast  shaft.  Tem- 
peratures in  tlie  bottom  levels  of  the  mine  on  the  same  dav 
did  not  exceed  70°,  which  was  to  some  extent  phenomenal, 
ss  this  was  the  surface  temperature  at  the  same  time.  The 
T«locity  of  the  air,  17  feet  per  second,  passing  through  the 
floodgate  at  the  1000-feet  level  may  have  had  something  to 
do  with  it.  Natural  ventilation  under  the  most  favourable 
oonditions  cannot  be  dei>ended  upon  U>  meet  every  requirement 
in  tbe  circulation  of  air  in  a  big  mine.  There  are  always 
placses  in  developmental  work,  such  as  rises,  winzes,  and  dead 
eoda,  which  require  mechanical  means  to  ventilate  them.  This 
can  be  done  in  a  variety  of  ways,  such  as  by  means  of  a  small 
fan  driven  by  electricity,  compressed  air,  or  even  water  where 
the  latter  in  wet  mines  is  sometimes  passed  down  from  « 
higher  level  to  the  bottom  pumping  station.  A  jet  of  water 
can  also  be  used  to  blow  air  through  a  pipe  into  such  places. 
Where  machine  drills  driven  by  compressfMl  air  are  used,  the 
aiJiaUBt  materially  assists  in  ventilating  the  fall ;  but  this  is 
not  much  liked  by  miners,  who  bold  that  air  froni  the  com- 
pressor is  inferior  for  breathing  purposes.  That  it  is  at  times 
objectionable  there  can  be  no  doubt.  This  is  probably  due  to 
the  oil  used  at  the  compressor  and  condensed  moisture  in  the 
•ir  compressed  accumulating  for  a  time  in  low-lying  parts  of 
the  air  main,  or  in  the  resezToir,  and  becoming  very  foul, 
affecting  the  air  blown  off  through  the  drills.  Analyses,  how- 
ever, made  by  Messrs.  Haldane,  Martin,  and  Thomas,  of  com- 
pressed air  in  Cornwall, also  by  Mr.E.  A.  Mann, Chief  InsMctor 
of  Explosives,  West  Australia,  and  by  the  Victorian  Bonus 
Board  on  Ventilation,  all  go  to  show  that  the  air  from  com- 
preseors  is  practically  pure.     No  rock-drills  are  in  use  at  the 


The  two  deepest  mines  in  the  State  are  at  Mathinna,  viz., 
the  New  Golden  Gate  Gold  Mine  and  its  very  near  neigh- 
bour, the  Tasmanian  Consols,  both  sunk  to  a  depth  of  l&OO 
feet  from  the  surface.  The  "  Gate  "  mine  has  a  single  working 
shaft  of  rather  small  dimensions,  divided  into  three  compart- 
ments, two  cage  and  one  ladder ;  it  has  also  pass  and  rise  con- 
nections from  the  bottom  levels  right  through  to  the  surface, 
which  act  as  an  airway.  There  are  in  all  17  levels  in  this 
mine,  and  it  has  been  worked  on  an  extensive  scale  for  many 
years  past,  giving  good,  j)ayable  results.  Unfortunately,  how- 
ever, it  has  not  been  doin^  so  well  for  the  past  year  or  two, 
the  deeper  levels  not  proving  payable.  At  the  present  time 
the  shaft  is  being  sunk  below  the  1600-feet  level  and  will 
probably  he  put  down  to  2000  feet.  Ventilation  is  by  natural 
means,  aided  to  some  extent  by  compressed  air  from  the  mains 
of  the  rock-drills  used  in  the  mine,  and  has  been  fairly  ade- 
quate, but  never  very  Eood.  The  mine  is  a  dry  one,  vei^ 
much  so  down  to  the  1400-feet  level;  even  now  a  small  electric 
pump  suffices  to  keep  the  water  out  of  the  bottom  levels.  The 
cold  air  passes  into  the  mine  by  an  adit  50  or  60  feet  below 
tbe  level  of  surface  brace  of  main  shaft,  and  also  by  a  small 
air-shaft  further  south,  which  is  downcast,  the  combined  cur- 
rents from  both  these  sources  circulating  downwards  through 
the  workings,  the  main  shaft  being  upcast.  It  would  be  much 
better  if  the  air  circulation  was  the  other  way  about,  and 
that  the  downcast  were  through  the  main  shaft,  as  this  is  the 
principal  travelling  way  by  which  men  enter  or  leave  the  mine. 
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There  is,  of  course,  a  means  of  escape  through  the  passes  and 
rises  to  the  surface,  but  in  the  case  of  fire  in  the  mine  or 
fumes  arising  from  any  cause  it  would  be  unsafe  to  depend  on 
this  means  of  exit,  and  in  all  probability  exit  by  the  main 
shaft  would  be  cut  off,  owing  to  it  being  upcast  and  the 
smoke  or  fumes  passing  in  that  way.  The  mine,  owing  to  its 
extreme  dryness,  was  often  stale  and  unpleasant ;  sanitation 
not  too  gooa  either.     A  sood  wash  out  would  be  beneficial. 

Tasmanian  Consols, -—This  mine  adjoins  the  *'Gate''  pro- 
perty on  the  north  side,  the  two  shafts.  Consols  and  Gate, 
being  only  50  yards  or  so  apart.  It  is  down  to  the  1600>feet 
level;  the  last  sink  of  200  feet  was  completed  at  the  close  of 
the  year  1906.  There  is  only  one  shaft,  and  this  is  the  only 
means  of  entrance  to  or  exit  from  the  mine.  The  working 
levels  are  from  the  1200-feet  downwards;  no  stoping  has  been 
done  above  this.     Short  levels  were  driven  for  prospecting  pur- 

Soses,  but  no  connections  made.  The  shaft  is  of  fairly  large 
imensions,  and  divided  into  three  compartments  (two  cage 
and  one  ladder).  New  poppet-heads  nave  recently  been 
erected ;  also  a  powerful  steam-winding  plant  and  large  air- 
compressor.  The  ventilation  is  ''  natural,''  and  on  the  whole 
fairly  adequate.  The  workings  are  not  extensive,  extending 
only  some  150  feet  to  200  feet  north  of  the  shaft,  and  on  the 
south  side  about  50  feet  to  the  boundary  between  the  two 
mines.  The  mine  is  fairly  dry,  bailing  occasionally  being 
sufficient  to  keep  the  water  out.  Rock-drills  are  in  use,  and 
air  from  these  helps  ventilation  considerably.  Although  fairly 
satisfactory  so  far,  it  is  not  likely  that  this  mine  can  continue 
to  work  at  such  a  depth  when  its  works  are  more  extended 
without  being  provided  with  some  mechanical  appliances  for 
ventilation,  or  a  connection  with  the  surface  apart  from  the 
main  shaft.  The  difficulty  can  be  got  over  by  connecting  the 
two  mines,  this  and  the  "  Gate."  as  provided  for  under  "The 
Mining  Act,  1905."  This  could  be  done  without  any  great 
outlay  on  either  side,  and  would  j)rove  beneficial  to  all  parties 
concerned,  not  only  so  far  as  ventilation  is  concerned,  but  also 
as  a  means  of  escape  for  the  men  employed.  The  "Gate" 
mine,  too,  will,  in  the  event  of  payable  stone  being  struck  at 
the  deeper  level  now  being  sunk  to,  have  to  provide  more 
adequate  ventilation,  the  downcast  air  at  present  passing 
through  the  old  workings,  where  there  is  so  much  decaying 
timber,  cannot  be  expected  to  be  anything  like  pure.  If  the 
upcast  were  in  this  direction  it  would  not  matter. 

There  is  one  other  mine  in  the  metalliferous  group  which  I 
desire  to  mention ;  that  is  the  North  Tasmania,  at  Beacons- 
field.  It  is  400  feet  in  depth,  with  a  well-timbered  shaft,  and 
now  equipped  with  a  steam-winding  plant.  There  are  the 
workings,  levels,  and  a  connection  with  the  surface  from  the 
top  one  of  these  by  means  of  an  underlay  shaft.  For  many 
years  past  this  mine  has  been  worked  off  and  on  by  a  few 
men,  not  more  than  four  at  any  time.  The  ventilation  is 
seldom  good,  as  the  country-rock  here,  as  at  most  of  the 
Beaconsfield  mines,  is  charged  with  gas  (carbon-dioxide), 
which  exudes  freely  at  times,  perhaps  after  the  firing  of  a 
shot  or  when  fresh  rock  surfaces  are  exposed.  A  small  olower 
is  employed  to  help  ventilation,  but  this  is  almost  useless. 
Men,  tributers  as  a  rule,  only  make  half-time  at  best,  as  for 
davs  at  a  time  there  is  no  getting  into  the  mine  on  account  of 
bad  air.     This  mine  is  certainly  not  provided  with  an  adequate 
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wnouiit  of  ventilatioD,  but  it  is  not  easj  to  enforce  compliant 
with  the  Regulations  under  eKisting  circumstances. 

Coal  Minei. — The  two  principal  collierieB,  Mount  Nicfaolag 
and  Cornwall,  are  ventilated  by  separate  return  airways  con. 
neotinE  with  upcast  furnace  shafts. 

Th«  Mount  Nicholaa  Colliery  is  worked  on  the  "  long- wall  " 
principle,  the  farthest  in  workings  being  about  three-quarters 
of  a  mile  from  the  entrance  of  the  tunnel :  the  seam  is  4  feet. 
The  air,  after  circulating  through  the  different  places,  which 
■re  all  connected  with  each  other,  returns  to  near  the  surface 
entrance  by  a  separate  drive  connecting  with  the  furnace 
(baft,  and  escapes  to  the  surface.  Fairly  good  ventilation  is 
maintained  in  this  way,  so  long  as  the  return  airway  is  kept 
clear  of  obstructions  and  the  furnace  is  properly  attended  to, 
but  if  these  are  neglected,  and  they  sometimeG  are,  the  state 
of  the  ventilation  soon  becomes  bad.  Latterly  the  ventilation 
has  not  be«n  very  good,  on  account  of  the  frequent  faulting 
of  the  seam  interfering  with  the  continuous  line  of  face,  and 
consequent  obstruction  of  the  air-current.  The  old  workings 
trill  now  soon  be  abandoned,  on  account  of  the  faulting  referred 
to.  A  new  tunnel  is  being  driven  to  open  up  another  part  of 
the  tunnel  eenin  <4  feet)  further  west  from  the  old  tunnel 
entrance. 

Ga>. — The  only  gas  to  contend  with  in  the  ventilation  of 
onr  coal  mines  is  carbon -dioxide,  or,  as  it  is  commonly  called, 
carbonic  acid  gaa.  There  is  no  fire-damp,  methane,  or  eiplo- 
live  gas,  at  least  none  discovered  so  far,  excepting  in  one 
instance  of  recent  occurrence,  reported  by  the  manager  of  the 
SandSy  Colliery,  but  this  was  oi  so  eiignt  a  nature  as  to  be 
scarcely  worthy  of  notice.  Further  search  is  however  being 
made  in  the  daily  inspection  before  work.  This  being  so,  the 
methods  of  ventilating  are  practically  the  same  as  in  the 
metalliferous  mines,  as  a  gas  of  the  same  nature  has  to  be 
dealt  with. 

Under  our  Mining  Act,  1905,  "  an  adequate  amount  of  venti- 
lation, that  is  to  say,  not  less  than  100  cubic  feet  of  ]>ure  air 
Kr  minute  for  each  man  and  boy,  and  not  less  than  loO  cubic 
;t  per  minute  for  each  horse,  employed  underground  in  a 
mine,  excepting  in  cases  where  noxious  gases  exiat  to  a 
dangerous  d^ree,  when  the  quantity  of  air  required  shall  be 
increased  to  500  cubic  feet  respectively,  shall  be  constantly 
produced  in  every  mine,  to  such  an  extent  that  the  shafts, 
winECs.  levels,  underground  stables,  and  working  places  of  such 
mine  shall  be  in  a  fit  state  for  working  and  passing  therein." 
Two  things  have  therefore  to  be  considered,  quantity  and 
quality  of  the  air  supplied.  To  ascertain  the  first  of  these. 
quantity,  an  instrument,  an  anemometer,  is  used  for  meaeur- 
ing  the  velocity  of  the  air  current  circulating  in  the  mine. 
This  can  be  done  with  a  certain  degree  of  accuracy  where  large 
or  fairly  large  quantities  of  air  are  passing,  but  for  velocities 
under  1  foot  per  second  it  is  doubtful,  and  under  halt  a  foot 
totally  unreliable,  as  I  will  explain  later  on.  I  must  first  refer 
to  the  ventilation  of  the  Cornwall  Colliery.  This  colliery  is 
ventilated  hy  artificial  means  in  exactly  the  same  manner 
as  that  described  for  the  Nicholas  Mine,  vii.,  by  a  separate 
return  nii'way  and  upcast  furnace  shaft.  Its  workings  are, 
however,  on  a  different  principle,  being  the  method  known  as 
"pillar   and   bord,"   which   means   that   a   certain   amount   of 
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coal  in  the  shape  of  rectangular  blocks  is  left  in  the  mine  to 
support  the  root.     The  spaces  worked  out  between  these  blocks 
or  pillars   is  called   a   bord.     The  main  heading,   that   is   the 
main   working   road,   whether   leading   from   the   bottom   of   a 
pit  or  shaft,  or,  as  in  this  case,  a  tunnel  from  the  surface,  is 
also  always  the  main  intake  for  ventilation.     There  are  also 
cross-drives    from    this,    and    again    back    headings    running 
parallel  to  it ;    from  these  latter  the  bords  are  turned  off,  with 
a   narrow   entrance,   generally   6  to  8   feet,    but   immediately 
opening  out  to  the  lulT  width,  which  is  as  a  rule  about  8  yards, 
and  for  length  extending  through  to  the  next  back  headings  a 
distance  of  frcxn  22  to  &  yards.     The  difficulty  of  getting  air 
to  circulate  in  such  places  as  these  is  not   easily   overcome. 
The  Cornwall  Company  for  several  years,  and  before  the  works 
extended  so  far  beneath  the  hill,  managed  to  have  fairly  good 
ventilation;    but  now  that  the  farthest  workings   are  nearly 
a   mile  in   from   the  entrnce  of  the   tunnel,   and   that   settle- 
ment of  the  roof  on  the  coal  pillars  is  causing  a  "  creep,"  or 
rising  of  the  floor  of  the  worked  out  ground,  and  consequent 
damage  to  the   return   airway,   the   circulation   of   air   is   not 
what  it  should  be^  and  at  times  is  far  from  being  ''  adequate  '' 
within   the   meaning   of   the   Regulations.      The   company    has 
lately  completed  the  installation  of  an  electric  hauling  plant, 
for   bringing  the   coal   out   of   the   mine.     This   will   improve 
matters  somewhat,   as  the  horses   formerly   employed   for  this 
purpose  raised  much  dust  and  otherwise  interfered  with  the 
ventilation.     I  have  frequently  during  the  past  year  pointed 
out  to  the  manager  of  this  colliery  the  necessity  for  improving 
the  ventilation,   the   first   step   towards   which   should   be   the 
enlarging,  straightening,  and  generally  improving  the  return 
airway.     Something  has  been  done  in  this  direction,   but  not 
enough.     The  furnace,  too,  requires  a  large  ^rate  surface,  and 
a   better   arrangement   for   draught.     Referring   again   to   the 
use  of  the  anemometer,  I  may  point  out  that  in  mines  such  as 
the    above   this    instrument    is    almost    useless    for    measuring 
any  but  the  principal  air  currents.     As  an  instance,  take  one 
of  the  bords  referred  to:     the  gate  openings  or  entrance  to 
these  generally  represents  an  opening  of  40  sq^uare  feet  area. 
Two  men   are  working  within  the  bord,   and  it   is  desired  to 
ascertain   if  they  are  getting  the  regulation  quantity  of  200 
cubic   feet  per  minute,   which  would   mean   a   register   by  the 
instrument,  in  an  area  such  as  this,  of  1   inch  per  second,  a 
velocity  altogether  too  low  to  even  move  the  vanes  on  it.     As 
a  matter  of  fact,   any  velocity  less  than  6  inches  per  second 
cannot  be  taken  as  reliable  on  these  instruments.     The  only 
way  out  of  the  difficulty   is  to  apply  the   purity   test,    which 
after  all  is  of  more  importance  tnan  quantity,  so  far  as  our 
mines  are  concerned,  as  the  only  gas  to  be  dealt  with  in  both 
metalliferous  and  coal   mines   in  this   State   is  carbon-dioxide 
(CO,).     In  his  special  report  as  a  member  of  the  Royal  Com- 
mission on  the  Ventilation  and  Sanitation  of  Mines  in  Western 
Australia,    1905,    Mr.    Mann    describes   the   methods   employed 
in  testing  for  the  presence  of  different  gases  found  in  mines, 
and  refers  more  particularly  to  the  use  of  the  bottle  test  for 
estimating  the  CO,,  which  he  says  could  be  readily  applied  by 
inspectors  of  mines  who  have  not  had  any  special  training  in 
chemical   manipulations.      This   is,    I   understand,   the  metnod 
used  officially  in   Victoria,   where  the  purity  test  is  required 
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ui'  quantitj.  In  "The  Mines  Act. 
I  prescribed  that  the  carbonic  acia 
shall  not  exceed  03  per  oeut.,  or  three  piata  in  one  thousand 
by  volume,  which  is  a  little  leas  than  eight  times  the  amount 
of  this  conEtituent  normally  present  in  the  surface  air  (004), 
and  that  the  oiygen  shall  not  be  leas  than  20  per  cent,  by 
volume,  the  surface  air  normally  containing  20&6  per  cent. 
Of  course  any  test  made  for  either  purity  or  quantity  should 
be  Bnch  as  could  be  sustained  leeally,  otherwise  enforcement 
of  eompiiance  could  not  be  insisted  on. 

Of  the  remaining  seven  coal  mines,  the  Sandfly  is  the  only 
ODe  of  importance  that  is  likely  to  develop  into  a  fairly  largo 
otdliery.  The  method  of  working  is,  for  the  present,  ''pillar 
uid  bord,"  same  hh  the  Cornwall,  but  it  is,  I  understand, 
intended  to  work  on  the  long-wall  system  as  soon  as  the  works 
get  further  in.  Ventilation  so  far  is  by  natural  means- 
Sanitation  of  the  mines  generally  is  fairly  good.  Pans  and 
latrine  accommodation  is  provided  in  most  cases,  in  the  big 
mines  especially.  It  is  not,  however,  so  easy  to  get  the  smaller 
onee  to  observe  the  rules  in  this  direction. 
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Mr.   Inspector  Harbison   (stationed  at   Zeehan)   reports:  — 

In  submitting  my  annual  report  for  1906.  I  beg  to  state  that 
the  accident  list  was  1  fatal  and  9  not  ratal;  a  few  of  the 
latter  were  not  of  a  very  serious  character. 

Safety  Appliances. — All  the  principal  mines  are  well  supplied 
with  the  necessary  safety  appliances,  to  avoid  accidents. 

Hoisting  Hopes  and  Cages. — Several  hoisting  ropes  have  been 
condemned  during  the  year.  The  cages  have  been  tested  at 
intervals,  and  when  necessary  sent  for  repairs. 

Ventilation. — Ventilation  in  the  mines  is,  on  the  whole,  very 
good.  Most  of  the  managers  are  able  to  depend  on  natural 
Tentilation.  except  when  breaking  through  from  one  level  to 
another,  wnen  other  means  are  adopted. 

Magazines. — Magazines,  which  are  now  32  in  number,  are 
kept  clean  and  in  good  condition.  Ten  of  these  are  used  for 
storing  explosives  for  sale.  A  better  system  of  importing 
explosives  vid  Strahan  is  badly  required. 

Health  of  Employees. — The  health  of  the  miners  will  com- 
pare most  favourabiv  with  any  mining  field  in  the  Common- 
wealth. At  the  local  smelters  special  arrangements  have  been 
made  for  doing  away  with  the  oad  fumes,  and  cases  of  lead- 
poisoning  are  not  nearly  so  numerous  as  lormerly. 

Prospects  of  the  Field. — In  nearly  every  direction  the  district 
is  going  ahead.  At  Heemskirk  and  North-East  Dundas  the 
output  of  tin  is  steadily  increasing.  At  Mt.  Read,  Mt.  Farrell, 
Rosebery,  and  the  Henty  River  mining  is  going  on  most  ener- 
getically ;  while  in  Zeehan  proper  several  new  mines  have  been 
started,  which  are  adding  to  the  output.  At  the  Stanley  River, 
I  regret  to  say^  that  with  the  exception  of  a  little  prospecting 
by  hand  bores  in  the  alluvial  flats,  nothing  of  consequence  has 
been  done,  and  this  valuable  tinfield  is  practically  locked  up. 

Ventilation. — The  systems  adopted  are  as  follow: — Natural 
Tentilation,  air  compressors,  blowers,  and  water  jets. 

Our  deepest  mines  are  only  about  800  feet  down,  and  I  am 
pleased  to  state  natural  ventilation  has  been  found  quite 
sufficient  in  them,  except  in  rising  from  one  level  to  another 
or  in  putting  in  prospecting  drives,  when  either  a  Root's 
blower  or  water  jet  is  put  in  position.  Some  of  the  mines  are 
fitted  with  air-compressing  plants,  but  as  they  are  seldom  used 
for  boring  purposes  (country  not  being  sufficiently^  hard  to 
require  them),  they  are  kept  in  readiness  for  ventilation,  if 
required. 

The  lodes  are  not  of  a  warm  nature,  the  metal  (galena)  is 
usually  damp,  and  there  is  an  absence  of  dust. 

In  my  opinion,  air-compressors  are  answerable  for  a  larse 
percentage  of  the  sickness  amongst  miners.  The  oil  from  the 
air-cylinders  becomes  impregnated  with  the  air,  and  the 
air-receivers  are  generally  m  a  filthy  condition  through 
the  same  cause.  Where  air  has  not  to  be  carried  any  great 
distance,  say,  from  6  to  800  feet,  I  am  a  firm  believer  in  the 
water  jet,  as  the  miner  then  obtains  his  supply  cool  and 
sweet.     But  natural  ventilation,  if  possible,  is  best  of  all. 
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Hr.  Iiiq>ector  Curtain  (Btationed  &t  Queenstown)  reports : — 

In  fumiBhing  a.  suminarified  report  on  the  inap«ctioii  ot 
the  minee  and  works  of  this  district  for  the  past  year  (11M)6;, 
I  beg  to  particularise  items  as  under  : — - 

Comal (iei.- — Mount  Lye II  Mining  and  Railway  CompaDy, 
Limited. — Barclay  Wheldon,  age  39  years,  married,  a  teeder 
OB  the  middle  floor  at  the  reduction  works,  had  his  right 
haiid  crushed  by  a  Ekylight  blowing  out  and  falling  on  him, 
and  his  fereflnger  had  to  be  amputated. 

Stanley  Browa,  ^ed  IS  years,  single,  a  filler  on  the  same 
feed-floor^  had  his  left  thumb  crushed  (necessitating  the  loss 
of  two  joints)  by  a  piece  of  limestone  falling  through  the  ore- 

""  _  t  the 

, and  shoulders  burned  bv  an  int 

«xploeion   or   overthrow   c 
WM  idle  for  14  days. 

William  Howe,  aged  21  years  single,  a  trucker  at  the  600- 
feet  level  of  the  North  Lyell  Mine,  lost  the  middle  finger  of 
his  right  hand  by  a  truck  bumping  ofi  the  line  and  jamming 
bis  hand  against  the  "  lip  "  of  a  chute.     He  was  idle  I'J  days. 

Thomas  Menadue,  aged  33  years,  single,  a  blacksmith's 
striker,  while  cutting  a  rail  at  the  converters,  lost  the  sight  of 
his  riglit  eye  by  a  "  splinter."     He  was  idle  for  75  days. 

Walter  Hewitt,  aged  24  years,  single,  while  working  in 
bench  lYB  at  the  "  Blow,"  lost  the  sight  of  his  right  eyeby  a 
spall  from  a  fellow  workman's  hammer  entering  and  destroy- 
ing it.     He  was  idle  !J2  days. 

Edward  Kstcourt,  aged  33  years,  single,  a  carpenter, 
engaged  renewing  the  roofs  at  the  reduction  works,  stepping 
on  a  Bheet  of  perished  iron,  fell  through  and  broke  his  jaw. 
He  was  5tj  days  idle. 

Ellis  Blomquiest,  aged  29  years,  single,  a  converter-hand, 
was  connecting  or  joining  a  vessel,  when  its  crown,  which  was 
suspended,  swung  rouna  and  jammed  his  right  leg  Bg;ainst 
tbo  woodwork  of  the  stand,  severely  cutting  and  bruising  it 
above  the   ankle.     He  was   idle   112   days. 

Charle.s  Mantick,  aged  32  years,  .-iingle,  a  labourer  at  the 
reduction  works,  was  assisting  to  clean  the  main  flue  behind 
"No.  7,"  when  a  quantity  of  heated  dust  fell  on  him  and 
burned  his  face,  arms,  aod  feet.     He  was  idle  41  days. 

James  Harrington,  aged  46  years,  married,  head  yardsman 
en  the  top  of  the  main  haulage,  was  "shoeing"  a  rope,  when 
the  ''white  metal,"  while  being  poured  into  the  socket, 
exploded,  and  receiving  the  charge  on  his  forehead  and  eyes, 
the  latter  were  permanently  injured.  Since  the  date  (1st  July) 
of  the  accident,  which  was  the  most  serious  in  the  district, 
Harringt^Hi  has  been  incapacitated,  but  with  the  assistance  of 
the  companv  he  has  been  enabled  to  open  a  boarding-house. 

John  Lydon  aged  34  years,  single,  a  ganger  in  bench  lY 
at  the  "  Blow,  put  a  pick  into  an  old  hole,  when  an  explosion 
followed,  which,  in  addition  to  inflicting  wounds  on  his  body, 
inJDred  his  eyesight,  which  necessitated  his  visiting  Victoria. 
Hie  was  109  days  idle,  and  has  again  resumed  his  usual  duties 
St  the  mine. 

Richard  Morley,  aged  35  years,  married,  a  head  furnaoe-man. 
was  assisting  to  remove  a  water-jacket  trran  "  No.  7,"  when  it 
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slipped  into  a  trough  or  furnaoe-weil,  and  a  connectir 
shoulder  striking  the  crowbar  which  he  was  holding,  caus 
its  end  to  rebound  and  inflict  the  injuries  stated.  He  w 
idle  35  days. 

Henry  Ward,  aged  51  years,  married,  a  stoker  at  the  cc 
verter  boilers,  had  his  right  eye  permanently  injured  by  o 
of  the  water-gauge   glasses  of   the   boiler    bursting.     He   w 
J  idle  12  days. 

I    i  Arthur  Caesar  Cocks,  aged  20  years,  single,  a  tipper  on  t 

\    j  aerial  terminus  at  the  reduction  works,  fell  into  an  empty  bi 

.1  and  sustained  a  general  shaking  and  bruising,  which  incapa' 

tated  him  for  34  days. 

Edgar  Walshe,  aged  30  years,  married,  a  mechanical  ha: 
at  the  reduction  works,  was  assisting  to  skid  a  lift-shaft,  wh 
a  board  erected  as  a  platform  to  hold  his  lamp  fell,  owing 
the  lift  coming  in  contact  with  it,  and  produced  a  scalp  wou: 
which  incapacitated  him  for  18  days. 

Benjamin  Dawson,  aged  29  years,  married,  had  his  right  e 
injured  while  working  in  the  stopes  of  the  Lyell  Tharsis  Mi 
by  a  flying  **  spall "  from  his  mate's  hammer.  He  was  only  ic 
13  days,  but  his  eyesight  is  still  impaired. 

William  Frederick  Grant,  aged  30  years,  single,  while  woi 
ing  with  an  emergency  gang  at  the  No.  lYA  bench  of  the''  Blow 
had  the  small  wrist-bone  of  his  right  arm  broken  while  barrir 
down.  The  "  crust "  over  an  old  rise  which  he  was  working 
collapsed,  and  he  fell  with  it.  He  was  idle  for  10  days,  wh 
the  company  found  light  employment  for  him  as  a  signalm 
on  the  ''incline"  hoist-shaft. 

Robert  Phillips,  aged  29  years,  married,  a  casual  on  t 
haulage,  was  employed  on  the  12th  of  December  filling  aer: 
buckets  at  the  mine  end,  when  a  loaded  one,  of  which  he  h 
charge,  left  the  main  travelling  rail,  and  toppling  over  hi 
inflictcKl  bruises  and  cuts  on  his  back  and  neck.  Though  cc 
valescent,  he  has  not  yet  returned  to  work. 

Lyell  Blocks  Mining  Company,  No  Liability. — Martin  Char 
Aitchison,  aged  26  years,  married,  a  shoveller,  while  assisti 
to  place  a  heavy  "  blocking-out "  cap  in  position,  had  1 
back  and  shoulder  bruised  by  it  falling  on  him.  He  was  i< 
15  days. 

Thomas  William  Dann,  aged  57  years,  married,  while  havi 
"  crib  "  in  "  No.  1,"  had  his  right  leg  broken  above  the  anl 
I  by  an  unprotected  piece  of  the  roof  coming  away  and  falli 

i  on  it.     He  was  idle  136  days. 

I  Frederick  Temple  Dinj^le,  aged  34  years,  single,  a  stoi)e  cc 

tractor,  sustamea  a  sprained  ankle  and  bruised  knee  by  falli 
through  an  incline  pass  which  he  and  his  mate  had  neglect 
to  protect.  This  accident  happened  on  the  17th  of  Septerab< 
and  some  time  later  Dingle  left  Lyell  to  seek  further  medi< 
advice.  The  most  recent  information  respecting  him  is  tl 
he  is  working  at  the  Glassfoot  Creek  Copper  Mine,  Miriam  Va 
Queensland. 

Thomas  William  Scallan,  aged  42  years,  single,  a  gene: 
hand,  while  proceeding  to  his  place  of  work  along  an  "  int 
mediate "  level,  walked  into  an  open  and  unnroteote<l  pa 
and  dislocated  his  left  collar-bone.     He  was  idle  13  days. 

James  Cumming,  aged  32  years,  married,  a  repairer,  unc< 
k  sciously   walked    into   a   pass    he    had     been    using.     It    \^ 
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obscured  by  smoke  arising  from  a  round  of  stope-firing.  He 
fell  about  25  feet,  and  in  addition  to  a  rough  shaking,  sus- 
tained  a  bruise  to  his  right  elbow,  which  kept  him  idle  for 
30  days. 

William  Stephens,  aged  41  years,  single,  was  injured  by  a 
fall  of  a  piece  of  clay  from  roof,  inflicting  bruises  to  hips  and 
back. 

In  addition  to  the  foregoing  there  were  other  accidents 
of  a  minor  degree,  which  need  no  enumeration  in  this  cate- 
gory. But  against  these,  however,  there  are  others  which, 
having  incapacitated  the  injured  persons  much  beyond  the 
stipulated  period,  as  stated  in  Section  181  of  the  Act, 
and  though  relating  chiefly  to  finger  and  toe  injuries,  should 
have  been  at  the  time  of  their  occurrence  reported ;  and  for 
this  reason  I  would  recommend  that  Sub-sections  2  and  3  of  this 
Section  be  so  amended  as  to  make  it  obligatory  on  the  part  of 
the  manager  or  his  representative  to  notify  the  local  resident 
inspector,  in  conjunction  with  the  medical  officer,  of  all  cas- 
ualties of  this  nature. 

Dealing  with  the  mines  generally — probably,  with  one  excep- 
ti(Hi — ^they  are  working  well  within  the  limits  of  safety,  and 
with  proper  surveillance  should  continue  so.  Unforeseen  cir- 
cum^ances  may  arise,  but  the  dangers  arising  from  "  soapy 
heads,''  "  baulked  ground,"  unprotected  ''  swinging  backs, 
and    *'  sides,''   &c.,   are  vanishing. 

Next  in  importance  to  the  safety  of  the  workings  are  the 
appliances  whereby  the  men  are  assisted  to  reach  their  place 
01  work.  Owing  to  the  number  of  men  now  residing  in  Queens. 
town  who  work  at  the  mines,  the  main  haulage  is  much 
requisitioned.  As  many  as  50  men  travel,  and  at  times 
make  a  load  which  is  too  many,  and  thereiore  the  number 
should  be  regulated,  and  restricted  to  not  more  than  35  in 
each  emptv  rake  of  5  trucks,  or  7  passengers  to  the  truck, 
which  would  not  overtax  the  accommodation.  The  rope  is  an 
approved  4i-inch  wire  one,  with  a  breaking  strain  of  80  tons. 
Its  most  vital  part  is  under  fre€[uent.  if  not  constant,  exam- 
ination, and  before  half  its  life  is  exnausted  it  is  transferred 
to  the  mine,  or  opposite  side,  where  little  or  no  riding  is  per- 
mitted, and  is  replaced  with  a  new  one. 

Ropes  and  Cages. — At  the  North  Lyell  Mine,  eight  inspec- 
tions, dealing  with  32  ropes  and  6  cabes,  have  been  made  and 
recorded.  In  the  majority  of  cases  they  were  satisfactory, 
but  instances  have  occurred  in  which,  after  the  cage  had  been 
detached,  it  fell  away,  and  was  only  arrested  by  the  barricade, 
clearly  demonstrating  the  necessity  of  constant  attention  to 
the  efficiency  of  the  safety  appliances,  as  on  examination  it 
was  invariably  found  that  the  fault  lay  with  the  springs  being 
too  slack,  or  the  gripper  points  requiring  to  be  cleaned.  One 
"  poppet-header "  was  recorded  against  a  winch-driver,  and 
its  occurrence  exemplified  the  efficiency  of  "  Middleton's  safety 
hook,"  which,  in  unison  with  the  grippers,  acted  satisfactorily. 
The  ropes  in  use  are  full  2i-inch  approved  steel,  and  in  ratio 
to  their  loads  possess  the  required  margin  of  safety. 

Brakes  and  Mechanical  Gearing. — I  have  rarely  anything  to 
do  with  these,  as  their  inspection  devolves  upon  the  Inspector 
of  Machinery. 
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Signalling. — A  system  of  electrical  gong-signalling,  coupled 
with  a  corroborating  or  simultaneous  "  flashlight,"  nas  been 
introduced  and  installed  at  the  North  Lyell  Mine.  Its  use  is 
solely  restricted  to  those  having  the  cage  directly  under 
immediate  command,  and  in  no  instance  must  it  be  used  as 
a  call  or  requirement  knocker.  The  latter  is  relegated  to  a 
distinctly  separate  telephone  service,  with  which  each  plat  is 
provided. 

Ladders  throughout  the  main  entrances  fulfil  the  require- 
ments of  the  Act ;  well-seasoned  turned  hickory  taking  the 
place  of  iron  rungs,  which  are  too  susceptible  to  the  dele- 
terious influence  of  our  highly  mineralised  water. 

Ventilation. — Only  in  rare  cases,  and  principally  while  con- 
nections were  being  made  to  provide  it,  has  the  air  !>een 
found  "sluggish,"  its  general  condition  in  all  mines  being 
from  fair  to  excellent,  and  would  compare  favourably  with 
the  best  mines  I  visited  in  the  neighbouring  State. 

Sanitation. — One  mine  has  introduced  the  pan  system  under- 
ground,  which  may  be  regarded  as  satisfactory  there  being 
only  one  occasion  in  which  exception  had  to  be  taken  to  the 
want  of  deodorants.  Repeated  requests  have  been  made  to 
keep  the  underground  workings  free  from  waste  food  and  crib 
wrappers.  The  men,  in  a  measure,  are  somewhat  blameless, 
as  there  are  no  suitable  and  convenient  receptacles  pr^vid^u 
to  receive  this  general  waste  and  nuisance. 

Explosives. — Complaints  have  been  received  respecting  cer- 
tain brands  of  explosives,  but  if  these  complaints  have  anv 
valid  foundation  the  fault  lies  in  permitting  the  ^'brands 
in  question  to  enter  the  State,  for  once  in  circulation  it  is 
impossible  to  prevent  their  use  on  the  mere  assertion  of  per- 
sons who  know  nothing  about  their  composition,  and  may  be 
prejudiced  against  the  "  brand."  An  instance  came  under  my 
notice,  when  a  firm  of  manufacturers  of  world-wide  repute 
happened  to  change  the  colour  of  each  cartridge  wrapper,  and 
the  consignment,  though  warranted  free  from  any  deleterious 
ingredient,  was  condemned  throughout  the  district.  The  men, 
believing  they  were  being  poisoned,  cited  cases  of  sickness 
(feigned  or  otherwise)  as  having  taken  place  amongst  them ; 
so  that,  in  dealing  with  this  matter,  great  caution  has  to  be 
exercised. 

Explosive  Magazines  have  been  inspected  periodically. 
Those  in  use  are  clean  and  satisfactory. 

Inspections. — The  mines  and  works  herein  stated  have  been 
visited  as  follows  : — Iron  Blow — surface  45  times,  underground 
4  times ;  North  Lyell — surface  35  times,  underground  42  times ; 
Lyell  Tharsis — surface  22  times,  underground  31  times ;  Lyell 
Blocks — surface  40  times,  underground  40  times;  Flux  Quar- 
ries— surface  5  times,  underground  30  times ;  Tasman  and 
Crown  Lyell  Extended — surface  37  times,  underground  4  times ; 
Copper  Mines  of  Mt.  Lyell  West — underground  7  times;  Lyell 
Consols — surface  5  times ;  Woody  Hills — surface  7  times,  under- 
ground 7  times ;  May  Gold  Mine — surface  twice,  underground 
8  times :  Antimony  Sections — surface  3  times,  underground  7 
times;  Crown  Lyell — surface  twice;  Jukes  Proprietary-H3ur- 
face  4  times ;  Comstock  Tasman — surface  once ;  Oonah  Mine — 
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surface  7  times;  Austral  Valley — surface  once,  underground 
once;  Reduction  Works— surface  30  times;  Concentrators — 
surface  8  times. 

Gold. — Quartz-mining  has  been  restricted  to  prospecting  at 
Woody  Hills  and  May's  Mine,  at  Lynchford,  with,  in  both 
instances,  unprofitable  results,  which  also  api>lies  to  Darwin, 
and  similar  work  done  in  its  immediate  vicinity. 

AUuvial. — ^A  fair  quantity  of  gold  has  been  obtained  from 
Darwin.  Owen,  Queen  River,  Coronation,  and  Flanagan's 
Flats;  but  the  work  is  pursued  in  such  a  desultory  manner 
that  no  better  results  could  be  expected.  Those  so  employed 
have  settled  down  to  a  vein  of  contentment  or  "  hatter  life, 
that  was  foreign  to  the  men  who  opened  this,  and  in  fact 
ail  other  mineral  locations  through  Australasia.  However, 
those  remaining  are  scarcely  blamable,  for  the  "  virgin  "  bush 
is  impenetrable  to  all  but  the  sturdy  and  adventurous,  who 
in  the  past  cut  their  way.  without  reward  and  assistance,  and 
opened  up  country  for  others  to  reap  the  benefit.  Good 
tracks  is  the  desideratum,  and  these,  with  Bischoff,  Zeehan, 
Farrell,  and  Lyell  as  object  lessons,  should  be  put  out  in  all 
directions. 
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REPORT     ON     THE     MATHINNA     GOLD  FIELD. 

Part  I. 

[With  Eight  Plans.] 


Government  Geologist's  Office, 

Launceston,  29th  March,  1906. 
Sib, 

In  accordance  with  your  instructions,  I  proceeded  to 
Mathinna  on  the  7th  August  last  year,  and  remained  on 
the  field  till  the  17th  of  that  month.  Later  in  the  year 
I  visited  the  district,  from  13th  October  to  the  10th 
November,  and  again  from  the  7th  to  the  22nd  December. 

No  departmental  report  on  this  field  has  been  issued 
since  1892,  and  the  work  done  since  then  on  some  of  the 
large  mines  necessitated  prolonged  examination.  Even 
now  it  has  not  been  possible  to  finish  inspection  of  the 
whole  field.  Consequently,  it  has  been  thought  advisable 
to  issue  this  part  of  my  report  as  a  first  instalment,  in 
preference  to  waiting  for  the  completion  of  the  whole. 

Mathinna  (the  native  equivalent  for  its  original  name 
of  Black  Boy)  is  a  neat-looking  township  of  some  800 
inhabitants,  situate  17  miles  north  of  Fingal,  at  the  base 
of  the  spurs  descending  from  the  Tower  Hill  range.  Con- 
tinuous aneroid  readings  in  connection  with  simultaneous 
observations  at  the  Victoria  Museum,  Launceston,  gave  for 
Mathinna  a  height  of  1024  feet  above  sea-level.  This 
figure  probably  approximates  the  truth  as  nearly  as  is 
possible  with  an  aneroid,  which,  as  is  well  known,  cannot 
be  relied  upon  for  absolute  readings.  There  is  no  use  in 
giving  aneroid  readings  a  fictitious  appearance  of  accuracy, 
and  hence,  for  the  purposes  of  this  report,  the  height  of 
the  township  above  sea-level  will  be  taken  as  1000  feet. 

The  road  to  Mathinna  from  Fingal  runs  along  the  allu 
vial  flat  bordering  the  South  Esk,  in  which  gravels,  carry- 
ing more  or  less  gold  at  different  places,  have  been 
deposited.  These  flats  are  part  of  the  Malahide  estate, 
extending  nearly  all  the  way  from  Fingal  to  Mathinna. 
At  Mathinna  they  are  joined  by  the  deltas  of  the  Long 
Gully  and  the  Black  Horse  Gully,  which  are  ravines  or 
valleys  scooped  out  on  each  side  of  the  Gate  spur  or  ridge. 

The  parallel  of  Fingal  (250  feet  below  Mathinna)  forms 
the  southerly  termination  of  the  auriferous  slate  series, 
if  we  except  the  patches  of  slate  between  Bicheno  and  the 
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Schouteas.  This  slate  and  sandstone  series,  the  carrier 
of  innumerable  gold-bearing  quartz  reefs,  extends- 
northwards  without  a  break  through  Mathinna  to  Mt. 
Victoria,  and  is  bounded  on  the  west  by  Ben  Lomond  and 
on  the  east  by  the  Tasman  Sea.  It  is  the  basement  rock 
below  the  drift  of  the  valleys,  and  rises  to  the  tops  of  the 
lower  hill  ranges,  but  towards  the  summits  of  the  high 
mountains  is  overlaid  by  grits,  sandstones,  and  shales  of 
Permo-Carboniferous  and  Mesozoic  age.  Through  these  has 
protruded  the  eruptive  diabase,  which,  in  columnar  form, 
builds  the  peaks  of  the  dominant  mountains  of  this  area. 
The  South  Esk  River  takes  its  rise  some  distance  west  of 
Mathinna,  and  describing  an  immense  sweep  to  the  south 
runs  a  course  of  140  miles  before  it  empties  its  waters  into 
the  Tamar,  at  the  Cataract  Gorge,  Launceston.  The 
gravel  of  the  Cataract  Gorge  carries  a  little  gold,  which 
has  been  carried  there  all  the  way  from  Mangana  or 
Mathinna.  The  distance  forbids  any  anticipation  that 
payable  quantities  are  to  be  found  in  the  Gorge,  which, 
moreover,  is  of  too  recent  an  origin  for  that,  even  if  the 
distance  had  been  less. 

The  auriferous  series  at  Mathinna  is  assumed  to  be  of 
Ordovician  (or  Lower  Silurian)  age,  partly  from  its  analo- 
gies with  Victorian  strata,  partly  because  while  elsewhere 
in  Tasmania  Upper  or  Middle  Silurian  beds  are  fossilifer- 
ous,  this  series  has  so  far  yielded  no  fossil  remains.  It  is 
strange  that  no  graptolites  have  yet  been  discovered.  1 
locked  over  the  surfaces  of  the  tips  at  most  of  the  Mathinna 
mines,  but  could  find  no  signs  of  fossils,  nor  could  T  hear 
that  any  discovery  had  ever  been  made.  Some  of  the  diffi- 
culty in  finding  any  is  perhaps  due  to  fossil  impressions 
occurring  mostly  on  the  bedding-surfaces,  whereas  most  of 
the  fragments  of  slate  on  the  mine  heaps  are  cleavage- 
flakes.  There  is  no  real  schist  in  the  series,  though  some 
of  the  varieties  of  slate  have  improperly  been  called  by  that 
namo.  The  rocks  comprise  clay  slate,  graphitic  slate, 
arenacv^us  or  s.andy  slate,  sandstone,  quartzite,  argillaceous 
sandstone,  and  frequently  of  a  mixed  character,  partaking 
of  the  characters  of  both  slate  and  sandstone. 

It  is  only  occasionally  that  any  difference  can  be 
detected  between  the  bedding-planes  and  cleavage-planes. 
It  is  seen,  however,  in  the  upper  tunnel  at  the  Eldorado 
(now  Ophir),  where  the  former  dip  easterly  at  about  45^, 
and  the  latter  westerly  at  a  very  steep  angle.  The  latter 
strike  throughout  the  field  between  N.  25°  and  N.  30°  W., 
underlaying  to  the  east  of  the  Golden  Gate  shaft,  to  the^ 
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east,  and  west  of  the  shaft  to  the  west.  I  attempted,  during 
jny  stay  in  the  district,  to  trace  the  directions  of  strike  and 
underlay  from  one  mine  to  another,  hoping  to  be  able  to 
deduce  some  rule  which  might  be  useful  in  forming  an 
idea  of  the  lines  along  which  mineral  may  be  sought.  I 
cannot  say  that  I  have  evolved  any  complete  theory,  but 
some  of  the  observations  are,  to  say  the  least,  suggestive. 

The  field  must  not  be  considered  by  itself,  but  must  be 
regarded  as  part  of  a  mineral  belt  extending  from  Mangana 
to  Mt-  Victoria,  and  even  further  north.  The  mean  direc- 
tion of  the  lamination-planes  is  approximately  the  same 
al]  through  the  belt  (and  these  are  probably  cleavage- 
planes),  and  the  bearing  which  this  has  upon  reef -forma- 
tion is  apparent  when  we  consider  that  in  all  probability 
the  direction  of  the  main  reef  is  dependent  upon  the  strike 
of  these  planes.  Compressive  lateral  force  produced  the 
planes  of  separation,  and  thus  formed  channels  for  the 
passage  of  silica,  which,  relieved  from  superincumbent 
pressure  by  the  secular  folding  and  splitting  of  the  strata, 
welled  upwards  into  the  beds  along  the  linear  directions 
created  for  it.  There  is  a  good  deal  of  white  mica  (mus- 
covite,  sericite)  in  some  varieties  of  the  slate,  and  most 
of  this  mineral  is  probably  not  original,  but  the  product 
of  dynamic  raetamorphism.  Some  of  it,  on  the  other 
hand,  may  be  derived  from  the  waste  of  older  granite,  as 
must  have  been  the  fragments  of  felspar  which  occur  (in 
microscopic  size)  in  the  more  sandy  slates  met  with  in  some 
of  the  mines.  The  granite  of  which  the  mineral  formed 
a  part  was  obviously  of  much  greater  age  than  any  of  the 
known  granites  on  the  East  Coast,  which  are  approximately 
Devonian :  and  we  can  form  no  more  than  a  very  shadowy 
idea  of  where  those  ancient  granite  ranges  can  have  been — 
certainly  distant,  for  the  Mathinna  sediments  were 
deposited  in  a  comparatively,  though  not  very,  deep  sea. 

The  main  fractures  on  the  Gate  line  at  Mathinna  strike 
north,  or  a  little  to  the  east  or  west  of  it,  and  these  are 
naturally  accompanied  by  others  coursing  south-east  and 
north-west,  in  accordance  with  the  laws  of  strains,  but  the 
former  are  the  more  important,  and  continue  for  long 
distances,  not  perhaps  in  uninterrupted  courses,  but  over- 
lapping each  other.  In  the  New  Golden  Gate  Mine  it 
seems  to  be  a  rule  that  when  the  reef  is  gold-bearing,  its 
course  is  east  of  north,  and  when  west  of  north  it  is 
barren.  There  must  be  a  reason  for  this,  and  possibly  it 
is  that  more  resistance  was  met  with  in  breaking  through 
the  strata  in  a  north-easterly  direction,  and  consequently 
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the  conditions  were  more  favourable  to  precipitation  from-, 
a  solution:    while  a  north-westerly  direction  was  nearer  to- 
the  strike  of  the  laminations,  and  the  flow  of  silica  would 
be  less  checked. 

The  axis  of  an  anticlinal  runs  through  the  Tasmanian 
Consols  shaft,  and  close  to  it  at  the  1000-feet  and  1100-feet 
levels,  and  is  also  observable  in  the  New  Golden  Grate 
Mine,  from  the  1100-feet  level  downwards,  called  saddle 
or  horse  country  in  the  latter  mine,  the  new  make  of 
quartz  descending  upon  it  and  falling  away  into  separate 
reefs  east  and  west.  In  the  Consols  I  was  fortunate 
enough  to  see  the  central  arching  of  the  anticline.  The 
centre  does  not  show  regular  folding,  but  an  abrupt  junc- 
tion, pointing  to  rupture.  The  Gate  and  Consols  line  of 
lode  is  closely  connected  with  this  anticline.  On  the  east 
side  of  Long  Gully  the  strata  underlie  easterly,  on  the 
western  side  they  underlie  westerly.  The  dominant  under- 
lay in  the  Gate  ridge  is  westerly,  and  the  laminations  right 
across  the  Black  Horse  Gully  and  in  the  hills  to  the  west 
of  it  have  a  continuous  dip  to  the  west.  We  have,  there- 
fore, in  the  Long  Gully,  an  important  anticlinal  axis  and 
an  important  lode-line,  and  it  is  difficult  to  believe  that 
the  two  are  not  related,  even  if  the  course  of  each  is  not 
actually  identical. 

The  strata  exposed  in  the  side  of  the  new  road  below  the 
Gold  Estates  shaft  and  Cemetery  underlie  westerly,  and  this 
dip  continues  southwards  to  the  New  Golden  Gate,  where  it 
can  be  observed  in  the  surface  excavations  west  of  the  mine ; 
thence  to  the  Volunteer  Consolidated  Extended  section 
the  dip  is  westerly.  The  apex  of  the  arch  south  of  the 
South  Gate  shaft  seems  to  be  on  the  crest  of  the  ridge, 
where  vertical  laminations  are  seen  in  the  race.  Following 
the  Long  Gully  southwards  the  easterly  dip  prevails  at  the 
South  Miner's  Dream,  Telegraph  tunnel,  and  Mountaineer. 
The  Derby  shaft  of  the  Jubilee  Mine  is  apparently  on  the 
axial  line  of  the  fold,  for  east  of  the  shaft  the  strata  dip 
to  the  north-east,  while  on  the  southern  side  of  the  creek 
and  at  the  Mountaineer  they  underlie  south-westerly. 
We  have  therefore  an  axial  line  persisting  from  Mathinna 
to  the  Jubilee  having  a  strike  of  S.  200-25°  E.,  along  or 
parallel  to  which  a  system  of  gold-quartz  reefs  is  developed. 
This  system  has  been  traced  as  far  north  as  the  Golden 
Stairs  sections,  and  continues  into  the  reefing  country  on 
the  north  side  of  the  Esk,  beyond  which  indications  of  a 
similar  stratigraphical  fold,  accompanied  by  numerous 
reefs,  have  been  observed  at  intervals  on  the  line  of  the 


Dan  and  Dorset  valleys,  as  far  as  Alberton.  We.,&r^  m- 
the  presence  here  of  a  geological  fact  which  clears  up  « 
good  deal  of  what  was  otherwise  vague  and  uncertain,  and 
which  compels  the  belief  that  the  various  reef  occurrences 
in  the  Mathinna  field  are  not  sporadic,  or  exceptional  and 
casual,  but  are  part  of  the  results  of  an  orderly  and  com- 
prehensive, even  vast,  process  which  has  involved  the 
flrhole  line  of  country  from  Tower  Hill  to  Mt.  Victoria. 
The  recognition  of  this  lends  strong  encouragement  to  con- 
tinued work  in  this  field,  for  such  a  far-reaching  process 
must  have  produced  deep-seated  effects,  and  in  my  own 
mind  I  feel  sure,  viewing  the  question  quite  apart  from 
the  chances  of  mining  in  any  particular  spot,  and  in  the 
dry  light  of  geological  science,  that  the  deposits  of  gold 
which  have  already  been  worked  have  neither  exhausted 
the  possibilities  of  the  field  nor  furnished  any  adequate 
idea  of  the  sources  of  gold  which  yet  await  discovery. 

The  longest  distances  of  reef  actually  followed  are,  per- 
haps, the  east  reef  of  the  New  Golden  Gate  and  the  west 
reef  of  that  mine  and  the  Tasmanian  Consols.  The  respec- 
tive distances  are  as  follows: — On  east  reef,  511  feet;  on 
west  reef,  1020  feet. 

But  individual  reefs  need  not  be  expected  to  be  strictly 
continuous  for  extreme  distances.  It  will  be  found  that 
they  come  to  an  end  at  intervals,  and  parallel  ones  come 
in,  either  totally  distinct  or  connected  only  by  stringers 
of  quartz.  This  indicates  extensive  fracturing  of  the 
country,  and  is  now  looked  upon  as  more  favourable  for 
ore  deposits  than  single  fissure  channels.  This  is  a  repeated 
phenomenon  in  the  Mathinna  field.  Hence,  the  reefs 
which  are  found  in  distant  properties  along  the  line  are 
not  continuations  of  the  others,  but  still  are  results  of 
the  same  fracturing  and  filling  processes.  Thus  slight 
variations  in  course  are  of  no  value  in  determining  identity 
or  otherwise  of  the  various  reefs,  for  the  bearing  of  two 
overlapping  reefs  may  be  identical.  These  "  splices  "  are 
of  quite  common  occurrence,  and  explain  how  it  is  that 
the  various  reefs  may  vary  in  direction  while  the  reef-zone 
or  belt  of  strata  within  which  they  occur  maintains  a 
uniform  strength  for  a  long  stretch  of  country.  It  can 
be  understood,  accordingly,  how  unsafe  it  is  to  stand  on 
an  outcrop  and  conclude  that  it  is  an  actual  continuation 
of  a  reef  on  the  same  course  some  distance  away. 

The  general  experience  of  the  field  is  that  the  surface- 
rock,  and  down  to  a  depth  varying  from  50  to  150  or  200 
feet,  is  unsettled..  Down  to  50  or  70  feet  it  is  weathered 
and  broken,  as  a  rule,  though   in  some  parts  of  the  field 
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•  .••  ;%tKe;t»i©Xiflised  blue  slate  is  met  with  sooner.  In  the  New 
;  ;  •.  y  Crolden  Gate  Mine  the  blue  slate  does  not  appear  until 
the  116-feet  level  is  reached.  This  broken  nature  of  the 
ground  near  the  surface,  accompanied  by  numerous  irregu- 
lar vein -channels  of  no  great  importance  in  themselves,  is 
only  what  has  been  observed  in  mining  fields  nearly  every- 
where, and  has  been  explained  by  supposing  superficial 
cracks  and  fractures  to  have  been  filled  with  silica  brought 
by  atmospheric  water  descending  from  the  surface.  Many 
of  the  crevices  at  the  surface  are  believed  to  be  due  to 
shrinkage,  arising  from  decomposition  changes  in  the  rock 
itself,  and  not  to  fractures  connected  with  any  reef  system. 
At  the  same  time,  reefs  which  are  strong  and  solid  in  depth 
show  their  channels  right  through  to  surface  in  a  degener- 
ate form,  and  often  quite  blank.  Thus,  in  the  surface 
adit  of  the  New  Golden  Gate  Mine,  the  track  of  the  main 
reef  at  20  feet  from  surface  appears  only  as  a  line  of  pug, 
so  that  no  wonder  it  was  passed  over  at  the  time :  and 
Loane's  reef  merely  showed  as  a  soft  band  a  few  inches 
wide,  with  a  little  quartz  in  the  sole  of  the  drive,  where 
Mr.  T.oane  sank  upon  it.  The  superficial  rock  of  the  dis- 
trict has  been  everyhere  aflFected  by  atmospheric  agencies, 
oxidised,  often  carbonated,  hydrated,  swollen,  broken  up 
in  places,  and  its  position  changed  by  the  action  of  gravity 
after  cracking,  so  that  surface  observations  of  underlie  and 
bearing  of  the  strata  are  often  contradictory  and  unre- 
liable. A  good  deal  of  this  superficial  disturbance  is 
noticeable  on  the  crest  of  the  Gate  ridge,  where  blocks  of 
twisted  slate  are  exposed  with  their  laminae  bearing  in 
different  directions.  An  instance  of  how  the  simple  weight 
of  overburden  may  alter  the  underlie  of  strata  locally 
occurs  in  the  approach  to  the  tunnel  of  the  Victorian 
Golden  Gate  Mine,  where  the  slates  are  flexed  and  broken 
by  the  mere  swelling  and  weight  of  surface-soil. 

It  does  not  seem  likely  that  the  broken  veins  and 
quartzless  reef-channels  noticed  so  frequently  at  shallow 
depths  were  ever  large,  solid  reefs  comparable  with  some 
of  those  which  have  been  met  with  at  deep  levels.  I  dis- 
trust the  opinion  which  considers  them  as  the  superficial 
fragmentary  remains  of  large  and  important  reefs.  Simi- 
lar attenuations  and  disappearance  of  quartz  from  the 
reef-channel  may  take  place  at  great  depths,  and  per 
contra y  huge  reefs  of  barren  quartz  may  occur  cropping 
out  at  the  surface  itself.  The  most  reasonable  conclusion 
appears  to  be  that  an  unfavourable  condition  of  reef  near 
the  surface  betokens  simply  weak  parts  in  it,  which  may 
anH  do  occur  everywhere,  both  at  upper  and  lower  levels. 
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and  are  the  more  affected  and  altered  when  they  happen 
to  be  within  the  zon^  of  weathering.  The  experience  of 
the  New  Golden  Gate  and  Tasmanian  Consols  Mines  shows 
that  poor  reef  indications  at  surface  may  be  replaced  in 
depth  by  splendid  bodies  of  stone.  So  long  as  there  is  a 
channel  with  signs  of  lode  action  at  or  near  the  surface, 
there  is  also  the  possibility  of  solid  stone  in  depth.  Mining 
companies  should  ever  keep  this  consideration  in  mind. 

If  we  seek  to  class  these  reefs  among  the  types  met 
with  in  different  parts  of  the  world,  we  must  rank  them  in 
Dr.  R.  Beck's  division  of  pyritic  gold-quartz  reefs,  i.e., 
reefs  of  gold-bearing  quartz  with  dominant  iron  pyrites. 
An  increase  of  arsenopyrite  leads  to  another  type  laid 
down  by  Beck,  viz.,  arsenical  gold-quartz  reefs.  Varying 
proportions  of  each  pyrite  connect  the  two  types.  Follow- 
ing Dunn  and  Courtis,  I  have  sought  by  microscopical 
examinations  of  the  fluid  cavities  in  the  quartz  for  some 
distinctly  recognisable  relation  between  structure  and  gold 
contents,  but  unsuccessfully.  The  presence  of  the  asso- 
ciated minerals  still  remains  the  most  favourable  indica- 
tion, though  even  this  is  not  an  infallible  one. 

In  the  neighbourhood  are  no  basic  or  neutral  eruptive 
rocks  which  could  have  any  sort  of  connection  with  these 
reefs..  The  diabase,  which  crowns  the  summits  of  the 
adjacent  high  mountains  (Tower  Hill,  Huntsman's  Cap, 
Mt.  Saddleback,  Mts.  Albert  and  Victoria)  is  of  Meso- 
zoic  age,  and  long  subsequent  in  date  to  the  auriferous 
reefs.  To  the  north-east  of  Mathinna,  on  a  meridian  10 
miles  to  the  east,  the  granite  region  begins.  It  is  there 
traversed  by  gold-bearing  quartz  reefs,  which  also  enter 
the  adjoining  sandstones ;  and  we  must  refer  the  Mathinna 
reefs  in  all  likelihood  to  siliceous  fluid  expelled  from  the 
underlying  granite  magma  in  the  last  stage  of  its  consoli- 
dation. 

As  for  the  source  of  the  gold,  it  must  be  borne  in  mind 
that  reefs  in  the  granite  carry  gold  also,  which  cannot 
possibly  have  been  derived  from  any  sedimentary  country- 
rock.  Any  theory  of  origin  must  cover  the  case  of  the 
reef  both  in  granite  and  stratified  rocks.  It  would  be 
unreasonable  to  contend  that  while  the  gold  in  the  granite 
reefs  was  derived  from  the  igneous  magma,  when  the  reef 
entered  sandstone  the  igneous  gold  by  some  incompre- 
hensible means  became  exhausted,  and  the  reef  began  to 
collect  gold  from  sea-borne  sediments. 

The  few  observations  which  I  have  been  able  to  make 
in  various  parts  of  this  State  would  tend  to  support  the 
■apposition   that   tho  origin   of  our  gold-quartz   is   mainly 
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granitic,  and  that  the  formation  of  the  reef  is  essentially 
connected  with  tectonic  disturbance  of  the  stratified  rocks. 

Facts  connected  with  the  mode  of  occurrence  of  the  gold 
may  be  discussed  with  advantage. 

The  minerals  associated  with  the  noble  metal  in  the  reefs 
are  pyrite,  arsenopyrite,  chalcopyrite,  galena,  and  zinc- 
'  blende.  We  know  that  all  these  sulphides  are  precipitants 
of  gold.  In  Prof.  Liveridge's  experiments*  their  value  in 
this  respect  was  in  the  following  order: — 1.  Iron  pyrites. 
2.  Copper  pjnrites.  3.  Arsenical  pyrites.  4.  Galena. 
5.  Zinc-blende.  These  have  been  proved  to  precipitate 
gold  from  solution  in  the  laboratory,  and  the  probability 
is  that  they  have  precipitated  the  gold  found  in  the  reef- 
channels.  Van  Hiset  says: — "The  gold  is  thrown  down 
from  its  salts  by  the  baser  sulphides,  not  as  a  sulphide,  but 
as  metallic  gold,  because  gold  and  sulphur  have  such  weak 
affinity,  and  gold  is  so  easily  reduced  to  the  metallic  form." 

The  reefs  in  the  Gate  belt  carry  in  their  payable  por- 
tions from  1  to  IJ  per  cent,  of  sulphides,  containing  from 
5  to  10  dwts.  gold  per  ton.  For  a  long  time  the  New 
Grolden  Gate  sulphides  which  were  contained  in  1-ounce 
stone  yielded  10  ounces  gold  per  ton,  and  quite  recently 
some  pyrites  from  the  1600-feet  level  yielded  80  ozs.  gold 
per  ton. 

Galena  and  blende  are  universally  regarded  on  the  field 
as  good  indications  for  gold ;  and  colours  of  gold  may 
sometimes  be  seen  in  hand-specimens  close  to  those  minerals, 
as  well  as  to  copper  pyrites.  The  mottled  and  looser-tex- 
tured quartz  is  considered  more  favourable  for  the  occur- 
rence of  gold  than  is  the  white,  tight,  glassy  variety, 
though  on  the  other  hand  gold  is  sometimes  seen  in  the 
most  unkindly-looking  stone.  In  the  upper  parts  of  the 
New  Golden  Gate  reef  the  sulphides,  when  present,  are 
distributed  indifferently  all  over  the  stone,  but  in  the 
lower  levels  they  are  apt  to  occur  in  bands,  separated  by 
bands  of  white  quartz  with  scarcely  a  speck  of  pyrites. 
In  the  lower  levels  of  this  mine  there  is  a  noteworthy 
absence  of  the  zinc-blende,  which  was  one  of  the  sulphides 
in  the  upper  levels. 

In  some  parts  of  the  Mathinna  field  high  returns  have 
been  obtained  from  small  quantities  of  stone  at  shallow 
levels,  notably  at  the  Miner's  Dream  Mine,  where  yields 
are  recorded  of  from  3  to  11  ozs.  gold  per  ton.  Some  of 
the  quartz  from  the  City  of  Hobart  adit  is  recorded   as 


•Journ.  Roy.  Soc,  N.S.VV.,  1803,  p.  3-29. 

t  A  Treatise  on  Metamorphism,  by  C.  R.  Van  Hise,  1904,  p.  1171. 
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averaging  quite  2  ounces  to  the  ton  of  stone ;  and  there 
are  other  instances.  The  Eldorado  in  the  old  days  had 
some  crushings  which  returned  from  2  to  3  ozs.  gold  per 
ton.  These  rich  surface  and  shallow  yields  are  the  general 
experience  in  gold-mining  everywhere,  and  from  careful 
examination  of  innumerable  specimens  from  mines  in  this 
State  I  feel  almost  certain  that  there  has  been  an  enrich- 
ment by  re-precipitation  in  the  zone  of  weathering.  On 
this  theory,  once  this  zone  has  been  passed  through, 
although  the  stone  will  be  poorer,  there  is  no  reason  for 
anticipating  any  progressive  impoverishment  as  long  as 
a  shoot  lasts.  The  New  Golden  Gate  stone  has  been 
remarkably  uniform  in  quality  down  to  the  lower  limits 
of  the  shoots  in  the  reefs.  The  falling  off  which  appears 
in  the  published  accounts  is  only  apparent,  as  the  returns 
include  quantities  of  stone  which  were  probably  outside  the 
shoot,  and  this  has  reduced  the  average  for  many  months 
past  to  8  dwts.  per  ton.  The  gold-bearing  shoot  at  the 
Tasmanian  Consols  is  even  better  at  the  1300  and  1400-feet 
levels  than  it  has  been  anywhere  at  a  higher  level.  Re-pre- 
cipitation in  the  zone  of  weathering  tends  to  explain  the 
greater  purity  of  the  gold  near  the  surface,  as  compared 
with  that  at  greater  depths.  It  has  apparently  been  dis- 
associated from  its  accompanying  silver,  and  the  propor- 
tion of  the  latter  metal  is  accordingly  relatively  greater  in 
depth  at  any  particular  mine.  Figures,  which  Mr.  H.  J. 
Wise  kindly  furnished  me  with  in  1904,  in  reference  to 
this  question  are  highly  interesting.  They  represent  the 
average  fineness  of  the  battery-gold  won  from  the  New 
Golden  Gate  Mine  between  1890  and  1903,  and  are  as 
follows :  — 

Year. 

1890    

1891 

1892    

1893    

1894     

1895    

1896 

1897    

1898  : 

1899  

1900  

1901  

1902  

1903  


Gold.           S 

liver. 

•9035 

•080 

•9125 

•073 

•9055 

•084 

•9096 

•080 

•9022 

•087 

•9084 

•079 

•9057 

•082 

•9031 

•087 

•8978 

•089 

■8922 

•092 

•8843 

100 

•8812 

100 

•8849 

098 

•8834 

099 

The  above  shows  that  on  the  whole  the  gold  was  more 
free  from  silver  in  the  upper  levels.  A  similar  result 
appears  on  examination  of  returns  from  another  deep  gold 
mine  in  our  State.  Mr.  W,  Radford  was  good  enough  to 
favour  me  with  some  figures  compiled  by  Mr.  J.  T.  Stubs, 
Greneral  Manager  of  the  New  Pinafore  Mine,  at  Lefroy. 
These  have  been  compiled  from  mint  reports,  extending 
over  a  period  of  fourteen  years,  and  refer  to  battery-gold 
won  from  the  New  Pinafore  reef. 

Alluvial  gold  from  the  200-feet  level :  — 
Gold,  Silver, 

•9535  035 

From  surface  to  the  360-feet  level:  — 
Gold.  Silver, 


•9450 

•045 

•9550 

•035 

•9492 

•040 

•9005 

•065 

•9550 

•040 

•9375 

•055 

•9492 

•040 

•9175 

•075 

From  1100-feet  and  1200-feet  levels:  — 
Gold.  Silver. 

•9040  075 

•9015  070 

•9255  060 

•8500  055 

These  results  are  in  accord  with  those  obtained  at  Mathinna, 
and  Dr.  J.  R.  Don  has  established  similar  differences 
between  shallow  and  deep  gold  in  Victoria  and  New 
Zealand.''^ 

Discontinuous  quartz-veins,  which  arc  frequently  seen 
to  close  up  and  disappear,  when  followed  down  by  shallow 
pits  ("  Native  Cat  reef  "),  are  common  on  the  hill  range 
west  of  Black  Horse  Gully.  These  veins  affect  sandy  zones 
of  the  general  slate  country,  and  have  silicified  the  rock 
immediately  adjacent,  sometimes  only  for  a  few  inches 
on  each  side,  sometimes  for  a  foot  or  two.     The  silicified 

♦  The  Genesis  of  certain  Auriferous  Lodes,  1897,  pp.  44-46. 
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wall-rock  follows  the  vein,  and  thus  the  appearance  is 
occasionally  produced  of  a  band  of  sandstone  crossing  the 
country-rock  at  an  angle  to  the  direction  of  the  general 
laminae.  There  is  no  reason  to  suppose  that  the  lode- 
channel  really  terminates  where  these  veins  disappear. 
Where  they  occur,  they  are  usually  numerous,  and  indi- 
cate a  rather  extensive  zone  of  fracturing,  which,  if 
followed  down  to  substantial  depths,  would  in  all  proba- 
bility give  way  to  a  zone  with  fewer  fractures  and  more 
important  reefs.  It  is  in  the  highest  degree  improbable 
that  they  are  independent  vein-systems.  Cracks  and 
fissures  in  the  rock  will  be  found  to  connect  them  with  the 
larger  reefs  in  depth.  Though  they  are  often  too  narrow 
to  be  payable,  they  may  be  regarded  as  valuable  indicators 
of  more  persistent  channels  below.  It  is  matter  of  general 
observation  that  earth  fractures,  produced  by  regional 
strain,  are  most  numerous  near  the  surface,  and  most 
erratic ;  while  they  are  fewer  and  more  regular  at  a  greater 
depth.  The  disappearance  of  these  irregular  veins  may 
consequently  often  bring  the  operations  of  small  working 
parties  to  a  standstill,  but  should  not  discourage  com- 
panies with  capital  from  sinking  to  the  lower  zone. 

Although  folding  of  the  rocks  has  been  intense  at 
Mathinna,  and  arches  are  formed  here  and  there,  the 
auriferous  quartz-bodies  do  not  appear  to  prevail  in  the 
apices  and  troughs  of  the  country  as  in  saddle  reef.  At 
the  same  time,  the  rock  folding  and  rupturing  have  pro- 
duced channels  which  have  determined  the  deposition  of 
the  vein-silica.  Examples  exist  of  fractures  due  to  com- 
pressive stress  as  well  as  to  tension.  These  fractures  or 
lode-channels  have  generally  been  subjected  to  a  little 
movement  after  formation,  producing  a  more  or  less  smooth 
wall  on  one  side,  while  on  the  other,  more  often  than  not, 
a  ragged  edge  exists,  caused  by  the  silica  wandering  into 
the  adjoining  country. 

From  the  New  Golden  Gate  northwards  the  fracture  or 
reefing-zone  is  indicated  by  the  workings  at  the  Tasmanian 
Consols,  the  reef  under  the  Catholic  church  on  the  hill,  the 
old  works  at  the  Spur  Mine  at  the  back  of  J.  Policy's,  and 
the  reefs  on  the  Golden  Stairs  in  the  extreme  north. 
Going  south  from  the  New  Golden  Gate  this  zone  is  crossed 
by  the  main  and  second  slides  in  the  Gate  levels,  which 
represent  fractures  or  breaks  in  the  country,  persistent 
from  level  to  level.  The  main  slide  has  been  traced  down 
to  the  1400-feet  level.  Below  that  the  workings  have  not 
advanced  sufficiently  to  meet  with  it.     As  will  be  explained 
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later  on  in  this  report,  there  seem  to  be  grounds  for 
believing  that  these  slides  are  not  dislocators  of  the  reef, 
but  simply  supplied  channels  for  its  deviation.  They  Lave 
certainly  produced  either  a  downthrow  or  upthrow  of  the 
country,  but  their  direction  is  that  of  the  slates,  and  the 
latter  continues  unchanged  south  of  the  fault.  The  reef- 
ing-zone  also  continues  south  through  the  South  Gate, 
Miner's  Dream,  Telegraph  tunnel  hill,  old  City,  Jubilee, 
and  Mountaineer.  This  is  a  distance  of  2^  miles  in  a 
direct  line  north-westerly  and  south-easterly.  Further 
south  not  much  has  been  done  until  the  Sunbeam  and 
Twilight  old  mines  are  reached,  nearly  half-way  to 
Mangana. 

Parallel  reef-zones  exist  both  to  the  east  and  west.  On 
this  visit  I  examined  that  to  the  immediate  west,  leaving 
the  eastern  line  for  my  next  journey.  The  central  or 
Gate  zone  is  perhaps  10  to  15  chains  wide.  The  western 
-zone  is  about  double  that  width,  and  the  reef-systems  are 
more  varied.  On  the  Eldorado  and  Gladstone  hills  most 
of  the  reefs  strike  a  little  to  the  north  of  west,  and  on  the 
City  of  Hobart  the  dominant  strike  is  north  and  south, 
accompanied  by  subordinate  fractures  east  and  west.  The 
Black  Horse  Gully  separates  this  western  zone  from  the 
Gate  line.  The  gully  does  not  denote  any  divisional  line 
of  faulting ;  still,  the  crosscuts  from  the  Gate  and  South 
Gate  mines  tend  to  show  that  a  barren  strip  of  country 
separates  the  two  zones.  In  addition,  the  strata  on  the 
two  hills  differ  somewhat  in  nature,  those  on  the  Eldorado 
side  being  more  sandy. 

The  Eldorado  and  Gladstone  hills  abound  with  gold- 
bearing  reefs,  running  mostly  in  north-westerly  or  westerly 
parallels,  none  of  which  have  been  worked  at  more  than 
shallow  depths.  The  general  strike  of  the  strata  is  N.  25^ 
to  30^  W.,  and  the  underlie  south-westerly.  This  dip 
prevails  through  the  bill,  though  there  are  some  minor 
folds.  Minor  faults  also  exist  in  this  tract,  displacing  the 
lodes  here  and  there.  A  little  further  west  on  the  City 
of  Hobart  and  Marty n's  line,  the  reef  channels  assume 
again  a  north  and  south  direction  for  the  most  part, 
though  the  strike  and  dip  of  the  strata  remain  unchanged. 
Strictly  speaking,  this  line  of  country  passing  through  the 
City  of  Hobart  ground  should  be  regarded  as  a  parallel 
zone,  distinct  perhaps  from  the  Eldorado  zone  of  east 
and  west  reefs,  though  geologically  the  two  are  one.  The 
City  of  Hobart  main  shaft  was  sunk  to  660  feet,  and  the 
reef  worked  at  500  feet      A  good  many  shafts  of  less  depth 
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have  been  sunk  on  this  property  ;  but  the  above  is  the 
deepest  reached  on  this  zone.  Mr.  Marty n's  shafts  further 
south  are  down  60  and  72  feet  from  surface  on  a  north 
and  south  reef.  Outside  these  workings  this  reef-zo^e  has 
not  been  explored;  and  its  prolongation  both  north  and 
south  requires  examination. 

Istw  Golden  Gait  Mint, 

Sections  13-87g,  320-87g,  185-87g,  295-87g,  261-87g, 
81-87G,  1441-93G. 

The  New  Golden  Gate  Mining  Company  has  been  work- 
ing its  mine  since  1888,  during  which  time  it  has  raised 
267,140  tons  of  quartz,  and  produced  222,755  ozs.  of  gold, 
an  average  of  16  dwts.  16  grs.  per  ton  of  quartz,  and 
realising  £847,075  7s.  4d.  Its  share  capital  is  £9600,  in 
32,000  shares  of  6s.  per  share.  The  total  amount  which 
this  famous  mine  has  paid  in  dividends  is  £355,200,  or 
XI 1  2s.  per  share. 

The  main  shaft  has  been  sunk  to  a  depth  of  1620  feet, 
and  the  reef  opened  upon  at  17  levels,  from  116  feet  to 
1600  feet  from  the  surface.  This  is  consequently  the 
deepest  mine  in  the  State.  It  is  what  may  be  called  a  dry 
mine,  and  well  ventilated,  and  the  work  and  appointments 
throughout  are  creditable  to  both  company  and  manager. 
Owing  to  the  increasing  depth  and  a  little  increase  in  the 
water,  an  electric  pumping  plant  has  been  installed 
recently,  and  is  giving  high  satisfaction. 

The  principal  features  of  the  mine  are,  (1)  the  two 
powerful  gold-bearing  quartz  reefs,  Loane's  reef  and  main 
reef,  going  down  from  the  surface  adit  to  the  800- feet 
level  (Loane's  to  the  900-feet)  ;  (2)  the  new  make  or  east 
reef,  beginning  over  the  800-feet  level  and  descending  to 
the  1600-feet;  (3)  the  west  reef  (Nos.  1  and  2),  about  60 
feet  west  of  the  shaft,  descending  from  about  the  level  of 
the  1300-feet  to  the  1600-feet.  This  may  be  the  same  as 
the  western  reef  intersected  in  the  surface  adit,  but  as 
nearly  1200  vertical  feet  of  unproved  ground  exists 
between  them,  their  identity  is  a  matter  of  conjecture.  It 
is  probable  that  they  are  different  reefs. 

In  the  surface  adit  an  ill-defined  formation  was  passed 
through  between  Loane's  and  the  western  reefs,  known  as 
the  central  reef,  but  this  has  not  been  seen  lower  down. 
It  most  likely  junctions  with  the  western  reef  in  depth. 

Loane's  reef  is  the  only  one  which  goes  up  to  the  sur- 
face.    Mr.  A.  Loane,  prospecting  in  the  adit  driven  by  the 


XIV 

old  compauy,  sank  a  winze  ou  the  reef-channel  which  had 
been  intersected,  and  which  showed  a  little  quartz.  A  few 
tons  of  quartz  were  got  out,  yielding  between  1  and  li  oz. 
gold  per  ton,  and  the  present  company  was  formed  in  1887. 
Mr.  Thos.  Andrews,  the  present  manager,  took  charge  of 
the  mine,  and  insisted  on  sinking  a  main  shaft,  which  was 
at  once  started.  The  oxidised  soft  rock  persisted  to  about 
100  feet  from  surface,  and  was  then  succeeded  by  the 
unaltered  blue  slate  of  the  deeper  zone.  At  that  depth  a 
new  parallel  reef  was  cut  through  in  the  shaft,  which 
received  the  name  of  the  main  reef,  and  which  has  since 
been  followed  down  parallel  with  Loane's  to  a  depth  of 
800  feet,  and  distant  from  the  latter  10  to  30  feet.  This 
important  reef  is  not  recognisable  in  the  surface  adit.  A 
line  of  ''  dig  "  in  the  adit  walls  may  possibly  represent  it, 
but  an  effort  of  the  imagination  is  required  to  connect  the 
two. 

Above  the  116-feet  level  neither  of  these  reefs  proved 
valuable;  at  most,  only  little  short  shoots  occurred  in  the 
reef -channels.  At  the  176-feet  or  No.  2  level  they  were 
still  very  poor,  but  at  236-feet  or  No.  3  level  the  gold 
started  to  make  in  both  reefs.  At  this  level,  Loane's  reef 
strengthened  to  a  width  of  9  feet,  and  yielded  quartz  worth 
2  ounces  gold  per  ton.  North  of  the  shaft  these  reefs  run 
parallel,  but  south  they  converge  and  finally  junction, 
forming  a  fine  body  of  gold-bearing  stone  where  this  takes 
place,  attaining  a  width  of  as  much  as  half  a  chain.  As 
deep  as  800  feet,  Loane's  reef  when  cut  was  over  28  feet 
of  clean  payable  quartz,  the  average  being  perhaps  6  to  8 
feet  at  the  difTerent  levels.  The  average  of  gold  contents 
of  the  stone  won  from  the  two  reefs  has  been  about  18 
dwts.  gold  per  ton.  The  underlay  of  both  reefs  is  to  the 
east,  and  its  mean  amount  is  1  in  8  ;  at  the  800-feet  level 
they  are  vertical.  Loane's  reef  continued  to  yield  gold 
down  to  the  900-feet  level,  and  then  dwindled  to  a  track ; 
the  main  reef  also  giving  out  at  the  800-feet.  In  1896  a 
new  reef  (east  reef)  from  4  to  13  feet  wide,  was  struck  at 
the  900-feet  level.  This  was  followed  up  to  the  800-feet 
level,  and  has  been  worked  in  the  lower  levels,  attaining 
a  width  of  22  feet  of  stone.  From  800  to  1100  feet  it 
descends  vertically,  ab^ut  50  feet  west  of  Loane's  reef,  but 
thence  t»)  1500  feet  underlies  east  at  1  in  2.  At  1600  feet 
the  reef  is  again  vertical,  or  underlying  very  slightly  to 
the  east.  Large  quantities  of  stone  have  been  crushed 
from  this  reef  down  to  the  1300-feet  level,  but  below  this 
the  quartz  has  been  poor,  though  undiminished  in  size. 
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The  western  reef  has  been  driven  on  at  the  1300,  1400, 
1500,  and  1600-feet  leN'els.  It  may  be  regarded  as  a 
western  leg  of  the  new  make,  the  eastern  leg  of  which 
fcrmed  the  east  reef.  Its  underlay  is  to  the  west.  Between 
the  two  reefs  is  the  horse  or  centre  country  of  the  great 
axial  fold  mentioned  earlier  in  this  report.  The  western 
reef  is  a  strong  and  persistent  channel,  varying  from  4  to 
15  feet  wide,  returning  variable  stone,  some  of  it  very 
good,  but  on  the  whole  not  realising  expectations.  It 
continues  north  into  the  Tasmanian  Consols  Mine. 

The  exact  position  of  affairs  underground  may  be  best 
understood  by  considering  some  of  the  levels  separateljr, 
and  the  following  descriptive  notes  will  assist  in  this. 
The  upper  levels  were  dealt  with  in  Mr.  A.  Montgomery's 
J^rt  of  the  12th  September,  1892,  since  when  the  mine 
l^as  been  developed  to  a  much  greater  depth,  and  the 
problem  has  become  an  entirely  different  one. 

^^'feet  Level. — The  crosscut  from  shaft  has  been  driven 
350  feet  west,  and  intersected  reefs  which  are  assumed  to 
*^  the  central  and  western  ones,  which  were  seen  above 
the  176-feet  level  and  in  the  surface  adit,  but  which  here 
*re  of  no  value.  East  of  the  shaft  the  Main  and  Loane's 
reefs  have  been  worked  with  advantage.  West  of  the 
shaft  is  the  perplexing  slide  country. 

At  190  feet  west  of  the  shaft  a  slide  traverses  the  cross- 
^t.  It  is  here  a  break  in  the  country  4  or  5  inches  wide, 
"^ring  S.  30O  E.,  and  dipping  south-westerly  at  an  angle 
^^  3  in  7.  A  level  has  been  driven  along  it  in  a  south- 
easterly direction,  and  at  125  feet  in,  a  strong  reef  was 
driven  across,  with  25  feet  width  of  solid  quartz.  This 
^^'^  followed  south  for  70  feet,  when  a  fault  occurred, 
bringing  the  quartz  round  to  the  north-west,  in  which 
direction  it  was  followed  through  three  more  subordinate 
^aiilts.  The  reef  is  thus  cut  up  into  separate  segments  by 
^"^  four  breaks,  each  successive  segment  being  removed 
f^'rther  west  and  north.  No.  1  segment  was  the  large 
'^'^ck  south  of  the  first  slide,  and  appears  to  be  cut  clean 
°*^  at  the  south  end  of  the  stope,  the  smooth  slickensided 
*^ll  of  the  fracture  denoting  movement.  It  is  noteworthy 
^"at  some  of  the  quartz  passes  through  the  slide  without 
^^flection,  and  then  dies  out.  Between  this  and  the  next 
slide  a  segment  of  reef  striped  with  quartz  has  been  to  all 
^Ppearance  heaved  north,  a  phenomenon  repeated  a  little 
distance  further  north  by  a  further  slide.  The  quartz 
^^1*18  in  these  three  blocks  of  stone  are  in  parallel  lines, 
°^t  the  stone  between   the  two   following  slides  is  more 
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mixed  with  country,  and  the  direction  of  the  veins  is  not 
80  evident. 

The  features  of  this  occurrence  are  peculiar.  The 
smaller  segments  of  quartz  are  only  partly  divided  by 
smooth  faces  or  breaks,  i.e.,  the  latter  do  not  extend  fully 
%i;ross  the  stope.  In  the  fourth  segment  the  quartz  veins 
%re  not  at  right  angles  to  its  course  as  in  the  others,  but 
m  strings  parallel  to  the  walls  of  the  fault ;  and  the  last 
slide  does  not  appear  to  be  so  clearly  cut  as  the  others. 

The  long  level  further  west  is  along  the  course  of  a  long 
slide,  only  50  feet  south  of  this  line  of  breaks;  conse- 
quently, if  we  could  replace  the  faulted  segments  in  what 
seems  at  first  glance  their  original  position,  they  would 
form  a  reef  crossing  that  level.  But  there  is  no  sign  of  a 
break  in  the  level-walls  which  would  indicate  the  passage 
of  any  reef.  How  then  account  for  the  present  positions 
of  the  reef  segments?  It  must  be  confessed  that  this  is 
difficult,  and  more  requires  to  be  known  before  a  definite 
conclusion  can  be  drawn.  A  possible  explanation  is  that 
the  quartz  between  the  two  main  slides  was  deposited 
there  in  broken  country  subsequent  to  or  simultaneously 
with  the  formation  of  the  main  slide-channels,  following, 
perhaps,  a  somewhat  tortuous  course,  and  that  the  broken 
country -zone  has  afterwards  been  subjected  to  minor 
secondary  faulting  which  has  displaced  blocks  of  country 
and  reef. 

At  348  feet  west  of  shaft  the  crosscut  enters  the  level 
driven  along  the  long  slide  north-westerly  for  200  feet  and 
south-easterly  for  500  feet.  Towards  the  end  of  the  north- 
western drive,  47  feet  behind  the  face,  a  turn  was  taken 
due  west,  with  a  view  of  getting  outside  the  broken  country. 
At  30  feet  from  the  end  a  slide  consisting  of  one  or  two 
inches  of  white  clay  crosses  the  level  north-westerly  and 
south-easterly,  and  close  to  it  is  a  band  of  intensely-folded 
slate.  The  level  is  apparently  not  yet  beyond  the  disturbed 
zone.  The  south-east  (or,  as  it  is  called,  the  south)  drive 
from  the  crosscut  follows  a  kind  of  soft  slide  running  with 
the  country  between  good  slate  walls.  As  the  drive  pro- 
ceeds the  slates  become  twisted,  and  carry  eyes  and  len- 
ticles  of  quartz;  evidently  a  disturbed  belt.  For  the  last 
L'60  feet  the  drive  continues  due  south.  Broken  bars  and 
arches  of  quartz  here  and  there  show  the  continuance  of 
somewhat  unsettled  country. 

At  108  feet  behind  the  end  crosscuts  have  been  driven 
east  and  west  on  a  reef  formation.  In  the  west  crosscut, 
driven  38  feet,  this  consists  of  parallel  quartz  veins  and 
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black  slate  1  foot  to  2^  feet  wide,  and  the  same  formation 
has  been  followed  for  64  feet  in  the  east  crosscut,  carryings 
little  lumps  and  veins  of  clean  white  quartz.  In  the  face 
it  has  a  twisted  appearance,  and  does  not  look  kindly. 

The  line  of  clay  crossing  the  north  drive  towards  its 
end  is  supposed  to  be  the  second  main  slide. 

At  30  feet  behind  the  end  of  the  south  drive  an  explora- 
tory crosscut  east  is  now  being  driven.  At  290  feet  it  has 
entered  a  reef  channel,  which  is  being  driven  across.  It 
has  been  fairly  well  established  by  west  crosscuts  in  the 
Gate  and  South  Gate  mines  that  the  country  to  the  west 
of  the  disturbed  zone  is  reefless  for  a  good  distance,  while 
formations  are  known  to  the  east  (at  the  South  Gate). 
This  exploratory  crosscut  must  be  considered  as  a  good 
piece  of  work. 

1200-feet  Level, — The  deeper  levels  of  the  mine,  where 
driven  far  enough,  show  features  common  to  all,  for  from 
the  surface  downwards  in  each  successive  level  going  south 
a  main  slide  appears  to  cut  off  the  reefs.  Its  average 
bearing  is  N.  360  W.— S.  35©  E.,  and  its  hade  is  3  in  7  to 
the  south-west ;  consequently,  it  interferes  with  the  reef 
further  south  in  each  level  as  the  mine  gets  deeper.  This 
occurs  with  such  unvarying  uniformity  at  each  level  as  to 
enable  a  pretty  accurate  forecast  to  be  made  of  the 
behaviour  of  the  reef  at  the  level  below.  Strenuous  efforts 
have  been  made  to  recover  the  reef  beyond  the  slide,  but 
so  far  its  southern  extension  has  not  been  found.  The 
occurrence  in  the  1200-feet  level  is  so  typical  that  it  may 
be  discussed  in  detail. 

The  arched  reef  formation  occurs  at  and  near  the  shaft, 
dipping  westerly  in  one  direction  and  easterly  further 
in  the  crosscut.  The  crosscut  before  reaching  the  east  reef 
takes  a  bend  easterly  in  hard  slaty  sandstone.  It  cuts  the 
east  reef  and  passes  through  it  for  over  12  feet.  The  reef 
was  here  found  to  be  poor.  The  level  was  continued  on 
the  reef  south  nearly  500  feet,  the  last  170  feet  being 
reported  as  12  feet  wide  of  clean  stone,  assaying  17  dwts. 
per  ton.  The  shoot  of  gold-bearing  payable  stone  in  this 
level  has  a  length  from  north  to  south  of  between  200  and 
250  feet,  and  at  its  southern  end  is  traversed  by  the  main 
slide.  Just  north  of  the  slide  was  very  good  stone — 17  to 
18  dwts. ;  but  the  quality  fell  off  to  half  that  value  after 
passing  through  the  fault.  At  the  slide  the  reef  bends 
round  to  a  right  angle  with  its  previous  direction,  and 
follows  the  fault-line  north-westerly,  eventually  dying  out. 
This  has  always  been  called  the  "  drag  "  of  the  reef,  being 
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similar  to  what  is  frequently  seen  in  the  fault-channel  of 
a  dislocated  reef.  As,  however,  the  strike  of  the  country 
is  practically  unaffected  by  the  slide,  it  is  highly  probable 
that  the  great  bend  in  the  reef  is  a  deviation  along  the 
pre-existing  slide-channel  rather  than  a  reef- faulting.  If 
the  reef  has  really  been  faulted,  the  faulted  part  ought  to 
be  recovered  to  the  west,  which  has  not  been  done,  in  spite 
of  a  long  crosscut  in  that  direction.  The  conclusion  which 
I  arrived  at  on  examination  of  this  occurrence  was  that 
the  reef  itself  had  not  been  faulted.  It  seems  possible 
that  the  fracture  of  the  country  and  the  deposition  of 
silica  in  it  were  practically  simultaneous.  The  conse- 
quences of  such  a  conclusion  are  far-reaching,  for  if  it  be 
true,  search  for  a  faulted  portion  of  the  reef  would  be 
unnecessary,  and  all  that  could  be  done  would  be  to  fol- 
low the  deviation  ;  which,  in  fact,  has  also  been  done  for 
200  feet  north-westerly. 

The  level  has  been  extended  beyond  the  slide  due  south 
for  270  feet.  At  200  feet  it  passes  through  a  second  slide, 
striking  north-westerly  and  south-easterly,  and  dipping 
south-westerly.  A  few  inches  of  slate  and  quartz  are  met 
with.  The  country  between  these  two  slides  is  disturbed, 
showing  twisted  and  curved  slates,  but  preserving  the  same 
general  strike  as  that  back  north.  Immediately  south  of 
the  second  slide  the  country  is  deflected  to  a  due  south 
strike,  but  recovers  its  normal  bearing  within  a  few  yards. 
It  is  usually  a  grey  slate  with  small  bands  of  a  darker 
graphitic  slate,  which  continues  to  the  end  of  the  level. 

At  the  end  of  the  level  a  crosscut  due  west  has  been 
driven  260  feet,  to  explore  the  country  in  that  direction 
and  pick  up  any  faulted  part  of  the  reef.  The  country 
passed  through  is  mostly  hard  grey  slate,  with  two  hard 
quartz-veined  bands  of  blocky  stone,  emitting  some  water. 
One  of  these  water-rhannels  marks  an  anticline.  This 
crosscut  is  now  suapencled.  The  position  of  the  end  is  90 
feet  from  the  western  boundarv  of  the  3-acre  section,  and 
180  feet  from  the  southern  boundary  of  same.  This  cross- 
cut has  carried  out  the  useful  work  of  testing  the  ground 
south  of  the  slide  in  a  western  direction,  and  has  proved 
the  non-ovistrnce  of  a  faultod  reef  within  any  reasonable 
distance.  If  the  reof  has  been  faulted  at  all,  it  has  been 
hcavod  an  extreme  distance  into  O'Kelly's  section  on  the 
western  sid^'  r.f  Black  Tlorse  Gully.  Works  on  that  section 
or  in  the  EMorado  ground  would  have  an  off-chance  of 
meetinir  with  it.  But.  as  said  above,  I  doubt  whether 
there  has  been  any  heave.     It  is  more  likely  that  a  reef- 
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zuiie  continues  indefinitely  to  the  south,  within  which 
crosscuts  at  intervals  would  disclose  discontinuous  reefs  all 
along  the  north  and  south  line.  Within  the  limits  of  the 
zone,  i.e.y  within  a  short  distance  of  the  main  anticlinal 
axis,  reefs  and  makes  of  quartz  undoubtedly  exist,  and  if 
the  Gate  reef  has  for  a  time  lost  itself,  as  it  were,  in  the 
slide-channel,  there  is  every  likelihood  of  it  being  succeeded 
further  south  by  fresh  splices  and  stretches  of  reef. 

In  the  1200-feet  level,  at  180  feet  north  of  the  slide,  a 
crosscut  east  has  been  recently  started,  and  at  190  feet 
east  of  the  level  is  passing  through  a  wide  reef  channel 
carrying  bands  of  quartz  from  6  inches  to  a  foot  wide. 
At  the  time  of  my  visit  a  width  of  20  feet  of  this  forma- 
tion had  been  cut  into.  The  primary  object  of  the  cross- 
cut is  to  cut  a  west  leg  dropping  from  the  main  reef;  a 
further  aim  is  to  prove  the  country  east  of  the  Gate  reefs, 
which  is  known  to  be  in  the  reefing  line. 

\ZOO-feet  Level:  East  Reef, — The  reef  was  struck  in 
this  level  in  1899,  where  it  showed  4  feet  of  gold-bearing 
stone.  The  same  lode-channel  of  hard  country  and  veins 
of  quartz  as  met  with  above  was  passed  through  in  the 
crosscut  from  shaft.  The  reef  rapidly  improved  when 
driven  on  south  to  6  feet  of  payable  stone.  At  about  100 
feet  from  crosscut  it  began  to  widen  considerably,  and 
soon  reached  a  width  of  16  feet,  but  of  moderate  value, 
viz.,  3  to  8,  or  sometimes  9,  dwts.  per  ton.  The  value  is 
said  to  have  varied  a  good  deal.  Near  the  slide  the  reef 
formed  a  large  body  of  clean  stone,  15  feet  wide  and  of 
variable  quality;  a  rise  put  up  proved  a  block  of  highly- 
payable  quartz. 

After  driving  550  feet  from  crosscut  the  first  main 
slide  crossed  the  reef,  bearing  S.  27°  E.,  and  dipping 
south-westerly.  A  curious  report  exists  on  the  mine  that 
the  slide  still  moves.  Once  a  sound  like  a  dynamite  explo- 
sion was  heard,  and  all  the  men  left  their  places,  but  all 
that  ground  has  been  stoped  since  and  nothing  was  ever 
seen.  No  doubt  tension  still  exists  in  the  strata,  and  is 
relieved  by  rupture  now  and  then.  The  same  thing  has 
been  noticed  in  other  mines  in  the  State.  The  ground 
has  been  stoped  on  the  north  side  of  the  fault,  but  only 
a  track,  as  it  were,  passes  through  to  the  south.  At  about 
60  feet  south  of  the  fault  the  stone  made  again  in  a  large 
shoot,  at  first  barren,  and  further  on  carrying  a  few  dwts. 
gold  to  the  ton,  but  there  is  no  stope  south  of  the  slide. 
The  end  of  the  drive  south  of  the  slide  is  now  filled  in, 
but  I  am  told  that  it  was  extended  through  the  second 
slide  with  a  little  stone,  which  died  out. 
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The  east  reef,  where  struck  by  the  crosscut  from  shaft 
in  this  level,  is  striking  north  and  south,  and  is  within  20 
feet  of  the  eastern  boundary  of  Section  13-87g.  Further 
south  it  bears  to  the  west  of  south  as  much  as  from  10  to 
20  degrees. 

West  Reef, — 220  feet  west  of  the  east  reef  at  the  1300- 
feet  level  the  crosscut  intersected  the  No.  1  west  reef,  as 
the  main  western  reef  is  called.  It  is  here  small  and  poor, 
and  the  walls  converge  downwards,  but  the  winze  10  feet 
to  the  north  shows  that  it  descends  vertically  to  the  level 
below.  It  only  shows  leaders  of  quartz  in  a  7 -feet  channel 
here,  and  carries  no  gold.  It  has  been  driven  upon  north 
260  feet,  or  within  65  feet  of  the  Consols  boundary.  The 
winze  at  the  end  of  the  drive  goes  down  to  the  level  below, 
and  proves  that  the  channel  is  identical  with  the  one  at 
the  1400-feet.  Half-way  in  the  drive  is  a  blow  of  stone, 
which,  however,  is  practically  barren. 

Twenty  feet  further  west  what  is  called  No.  2  west 
reef  has  been  reached  by  the  crosscut,  but  the  appearance 
of  this  wherever  it  has  been  cut  in  the  mine  tends  to  show 
that  it  is  part  of  No.  1  west. 

1400-/c^^  Level. — At  this  level  a  long  crosscut  from 
shaft  traverses  north  and  south  the  whole  width  of  Section 
13-87,  %.e,j  to  within  15  feet  of  the  west  boundary,  and  20 
feet  outside  the  east  boundary.  At  the  latter  point  the 
east  reef  was  met  with,  and  has  been  driven  on  33  feet 
north  and  south,  to  within  150  feet  of  the  slide.  Where 
it  was  intersected,  it  was  26  feet  wide,  white  quartz,  hard 
and  poor.  For  the  full  distance  driven  the  reef  is  well 
defined  and  clean,  but  the  assays  did  not  show  more  than 
1  to  3  dwts.  gold.  The  gold-bearing  shoot  at  this  level  is 
apparently  still  ahead  of  the  end,  and  will  be  shorter 
here  than  in  the  level  above.  This  shortening  of  the  shoot 
suggests  its  pincliing  out  in  depth,  if  nothing  exists 
parallel  with  the  level,  and  suggests  search  at  deep  levels 
for  splices  or  parallel  shoots  rather  than  for  a  continua- 
tion of  the  present  shoot  downwards.  On  the  other  hand, 
some  continuation  downward  along  the  slide-plane  is 
probable. 

West  Reef. — At  112  feet  west  from  the  shaft  the  cross- 
cut at  this  level  intersects  Xo.  1  west  reef,  and  at  33  feet 
further  No.  2  west  reef. 

This  was  a  new  discovery  at  the  time.  No.  1  reef  has 
been  driven  on  south  for  440  feet  to  the  slide,  and  north 
197  feet  close  to  the  b«Hindarv.  At  the  intersection  a 
body  of  cjold-bearin^  quartz  was  met  with  12  to  15  feet 
wide,  and   continued   for   100  feet  south,  varying  from   4 
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to  12  feet  wide,  and  assaying  from  8  to  24  dwts.  gold  per 
ton.  This  stone  was  proved  to  go  down  30  or  40  feet,  and 
tip  about  50  feet,  when  the  value  and  width  of  the  reef 
declined.  The  reef  in  the  drive  between  here  and  the 
boundary  was  reported  as  varying  in  size  from  5  to  12 
feet,  and  in  value  from  5  to  14  dwts.  per  ton.  *In  the  end 
it  is  6  feet  wide,  clean  stone,  but  for  a  chain  back  con- 
sidered too  poor  to  stope. 

The  south  drive  on  reef  showed  the  channel  to  be 
variable,  from  4  to  12  feet  wide,  with  stone  sometimes 
highly  payable,  then  bunchy  and  uncertain.  A  good 
block  of  stoping  ground  above  this  level  was  opened  out 
for  a  length  of  250  feet.  In  a  great  part  of  the  drive  the 
quartz  is  discontinuous — in  nice  little  blocks  of  good  stone, 
but  too  short  to  open  out.  The  drive  constantly  receives 
lieads  and  channels  of  pug  from  the  west,  which  sometimes 
carry  good  stone,  and  seem  to  be  of  the  nature  of  con- 
necting spurs  between  No.  1  and  No.  2  west  reefs.  For 
the  last  200  feet  in  this  level  the  only  stone  met  with  has 
l>een  in  little  isolated  bunches,  but  it  is  6  feet  wide  a 
little  distance  behind  the  slide.  The  slide,  which  crosses 
the  level  10  feet  behind  the  end,  on  a  north-westerly  and 
south-easterly  bearing,  cuts  off  the  large  clean  stone,  but 
allows  stringers  and  a  band  of  quartz  to  pass  through  and 
<nirve  round  to  the  south-west.  The  rock-wall  on  the 
-western  side  of  the  level  passes  through  the  slide  with  just 
a  break,  but  no  disturbance.  I  was  told  that  the  quartz 
^as  poor  up  to  the  slide. 

Two  crosscuts  west  from  this  level  have  intersected  No. 
2  west  reef;  one  at  195  feet  from  flat  sheet,  driven  28 
feet,  and  communicating  by  a  pass  with  the  level  below; 
the  other  at  110  feet  further  in,  and  driven  40  feet.  The 
first  crosscut  showed  the  reef  with  about  4  feet  of  stone 
in  it,  and  the  second  exposed  only  a  few  inches  of  quartz 
with  an  easterly  underlay. 

The  No.  2  reef  intersected  in  the  main  crosscut  is  a 
mixed  quartz  formation,  with  a  channel  6  feet  wide  at 
the  end  of  the  drive  north,  54  feet  from  intersection.  The 
quartz  in  this  channel  occurs  as  leaders  and  bands — about 
a  foot  of  stone  in  the  largest  bands.  Another  50  feet  of 
driving  would  bring  this  drive  into  the  main  level  north. 

The  indications  are  that  what  is  known  as  the  No.  2 
west  reef  is  an  integral  portion  of  No.  1,  a  long  na;rrow 
horse  of  country  dividing  the  two  parts. 

The  long  main  crosscut  west  intersects  at  135  feet  from 
the  west  boundary  a  small  break  or  slide,  considered  to 
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be  the  main  slide.  It  is  not  quite  on  the  line  of  that 
slide  as  cut  at  the  end  of  the  level  south,  which,  if  pro- 
longed, would  touch  the  western  boundary.  Having. 
regard,  however,  to  the  distance  between  the  two  points, 
it  is  quite  possible  that  the  two  faults  are  identical. 

1500-/^^^  Level. — Only  the  west  reef  has  been  driven  on 
at  this  level,  viz.,  for  370  feet  south  of  the  shaft  and  180 
feet  north,  or  to  within  30  feet  of  the  north  boundary. 
In  the  south  drive  stone  4  to  15  feet  wide  was  proved  of 
varying  quality,  a  good  deal  of  it  low-grade.  The  ground 
above  this  level  has  been  stoped  up  to  the  level  above  in 
the  south  drive.  North  of  the  shaft  a  shoot  of  gold-bear- 
ing stone  for  about  half  the  length  of  the  drive  has  been 
proved,  beginning  about  half-way  in. 

IBOO-Ze^-^  LevtL — This  is  the  deepest  and  most  import- 
ant level.  The  crosscut  east  of  the  shaft  intersected  the 
east  reef  at  150  feet,  and  that  west  of  the  shaft  passed 
through  the  west  reef  at  140  feet. 

The  east  reef  where  struck  was  5  feet  wide,  and  gold- 
bearing  up  to  5  or  6  dwts.  gold  per  ton.  It  has  been 
driven  on  150  feet  south  without  any  improvement  in 
quality — in  fact,  the  gold  going  south  has  disappeared. 
When  I  saw  the  end,  the  reef  was  6  feet  wide,  with  5  feet 
of  quartz  in  bands,  and  there  was  still  quartz  outside  the 
walls  of  the  drive.  Water  from  the  reef  channel  was 
dripping  from  the  roof ;  the  stone  was  a  little  mineralised 
and  of  favourable  appearance. 

A  drive  north  was  recently  started  on  this  reef,  and  a 
winze  begun  10  feet  from  the  flat  sheet.  The  stone  showed 
gold  freely,  and  a  small  crushing  from  the  drive  (43  tons) 
returned  1  oz.  per  ton.  The  gold  in  the  winze  is  rather 
erratic,  disappearing  and  reappearing  at  intervals.  The 
north  drive  has  been  extended  to  30  feet  without  improve- 
ment. The  wall  on  the  east  side  is  well  defined  and 
smooth.  A  few  feet  back  from  the  face  a  head  crosses 
the  drive  and  has  checked  the  stone,  but  the  face  is  black 
with  mineral.  The  reef  in  the  winze  is  4  feet  wide,  stone 
clean,  wall  defined,  and  everything  promising.  The  occur- 
rence of  gold  here  is  the  most  important  feature  of  the 
mine  at  the  present  juncture,  but  this  will  be  referred 
to  later  on. 

The  crosscut  west  from  the  shaft  at  140  feet  cut  the 
west  reef,  which  at  this  point  is  10  to  12  feet  wide,  with 
about  5  feet  of  lode-slate.  The  quartz  is  low-grade.  This 
reef  has  been  driven  upon  north  for  a  distance  of  140 
feet,  but  has  supplied  nothing  to  the  battery.     The  drive 
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is  on  a  large  reef,  and  the  face  carries  a  large  formation 
on  the  foot  wall.  On  the  west  side  at  the  end  gold-bear- 
ing stone  was  found,  worth  about  5  dwts.  per  ton,  and 
a  rise  goes  up  on  this  to  the  level  above.  A  point  of 
stone  comes  into  the  drive  from  the  east,  and  at  the  end 
of  the  drive  a  crosscut  east  has  been  driven  about  30  feet ; 
the  face  of  this  is  in  quartz- veined  slate.  It  is  probable 
that  the  point  referred  to  is  the  cap  of  a  quartz  body 
going  down  below  this  level.  The  end  of  this  drive  is  70 
feet  from  the  north  boundary,  and  there  is  every  reason 
to  helieve  that  the  reef  is  the  one  upon  which  the  Tas- 
manian  Consols  has  driven  north,  only  this  drive  is  172 
feet  below  the  1400-feet  level  of  the  Consols,  and  17  feet 
further  west.  The  main  crosscut  has  been  carried  some 
20  feet  further  west  through  reef  and  lode  slate  forma- 
tion. The  indications  are  that  the  two  parts  of  the  west 
reef  have  junctioned  here. 

The  solid  and  wide  reef  followed  in  the  north  drive  with 
Moderate,  though  not  payable,  assay  values,  augurs  well 
,for  fnture  work  at  a  deeper  level. 

After  the  above  review  of  the  deeper  levels  we  are  now 
^  a  position  to  consider  the  general  prospects  of  this 
great  mine. 

These  at  present  are  visibly  dependent  upon  the  east 
*nd  west  reefs.  The  former  has  been  stoped  roughly 
(neglecting  certain  gaps)  a  vertical  distance  of  250  feet 
from  below  the  1000-feet  level  down  to  the  1300-feet  level 
fe  an  average  length  of  250  feet ;  but  below  this  no 
'^ping  has  been  done,  as  though  the  reef  is  powerful  and 
clean,  the  gold-shoot  seems  to  have  thinned  out.  The 
pitch  of  this  shoot  is  to  the  south,  and  the  main  slide  is 
practically  the  southern  end  of  it,  though  gold-bearing 
quartz  continues  westward  a  short  distance  in  the  slide- 
channel  before  it  finally  dies  out. 

Efforts  have  been  made  to  pick  up  the  iieaved  reef  on 
J^he  south  side  of  the  slide,  but  in  vain,  and  after  examin- 
es all  the  conditions,  I  am  of  opinion  that  there  is  very 
little  chance  of  finding  it,  as  the  indications  are  that  the 
reef  has  deviated  along  the  channel,  and  has  really  not 
heen  faulted  at  all.  It  has  been  followed  in  various  levels 
^  the  end  of  its  deviation.  This  does  not,  however,  pre- 
^Ipde  there  being  a  continuation  southwards  south  of  the 
slide  country ;  not  the  same  reef  perhaps,  but  in  the  same 
*^^e.  The  reef-making  process  which  was  at  work  certainly 
extended  southerly  and  south-easterly,  forming  the  long 
^orth  and   south   reefing-line   referred   to   before   in   this 
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report.  Consequently,  it  is  quite  possible  that  tbe  South. 
Gate  Mine,  deepened  to  1000  feet,  might  open  up  reefs  of 
the  same  character  as  those  in  the  New  Grolden  Gate. 
The  reefing-Iine  is  in  a  direction  east  of  south.  The  long 
crosscut  west  from  the  1200-feet  level  has  failed  to  picK 
up  anything  in  its  course,  and  this  result  is  not  encourag- 
ing for  discoveries  on  the  western  side.  Crosscuts  to  the 
east  have  a  much  better  chance,  and  this  has  been  recog- 
nised by  the  Gate  management. 

As  regards  the  main  shoot  of  gold  in  the  east  reef,  it 
has  not  been  proved  below  the  1400-feet  level.  A  winze^ 
was  commenced  at  the  end  of  this  level,  in  order  to  prove 
the  reef  down  to  the  level  of  the  1600-feet,  and  in  the 
event  of  success,  the  latter  would  be  driven  south  to  con- 
nect. Unfortunately,  the  walls  of  the  reef  at  this  spot 
showed  signs  of  converging,  and  the  funds  available  do 
not  allow  any  risk  of  unprofitable  work  being  taken. 
Consequently,  sinking  was  suspended,  and  properly  so, 
under  the  circumstances.  All  the  same,  however,  this 
work  is  desirable  whenever  funds  will  permit  it.  Still,  it 
would  appear  as  if  the  gold  shoot  has  been  for  some  time 
contracting  as  it  descends,  and  it  is  possible  that  it  will 
have  disappeared  altogether  by  the  time  the  1600-feet 
level  is  reached. 

It  is  useless  to  disguise  that  the  company  has  to  face 
the  possibility  of  one  of  those  blanks  in  the  reef  such  as 
have  occurred  in  other  mines,  and  have  been  perseveringly 
passed  through  to  payable  stone  at  a  greater  depth.  An 
uninterrupted  gold-shoot  in  one  reef  or  the  other  for  at 
least  1200  vertical  feet,  as  has  existed  in  this  mine,  may 
be  described  as  a  persistent  run  of  the  precious  metal,  and 
a  blank  sooner  or  later  would  have  to  be  expected ;  but 
both  experience  and  theory  teach  us  that  the  blank  is  only 
a  passing  phase.  The  magnitude  of  the  scale  on  which 
gold  has  been  deposited  from  the  1300-feet  level  upwards 
forms  the  very  best  reason  for  believing  that  deeper  sink- 
ing will  eventually  lead  to  another  gold-bearing  zone. 

The  most  important  feature  in  the  whole  mine  at 
present  is  the  discovery  of  gold  in  the  reef  at  the  1600- 
feet  level,  400  feet  north  of  the  main  shoot  at  the  1300- 
feet.  Stone  worth  1  oz.  per  ton  was  met  with  here,  but 
the  gold  gave  out  and  is  now  being  sought  by  a  winze. 
The  fact  of  gold  occurring  at  this  point,  unconnected  with 
the  south  shoot,  makes  it  nearly  certain  that  the  discovery 
is  a  parallel  shoot.  It  may  therefore  be  the  cap  of  a  new 
make  of  gold  descending  from  this  level  indefinitely.     The 
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management  is  doing  its  utmost  to  locate  the  shoot  with 
certainty.  When  this  is  done  the  mine  is  likely  to  receive 
a  new  lease  of  life. 

There  are  thus  at  least  three  or  four  directions  in  which 
capital  may  be  expended  advantageously,  viz :  — 

1.  Locating  the  new  gold-shoot  at  the  1600-feet  level. 

2.  Sinking  the  main  shaft  deeper,  to  explore  and  prove 
this  shoot  in  depth. 

3.  Pushing  out  exploratory  crosscuts  east ;   and  perhaps, 

4.  Sinking'  on  the  old  south  shoot  from  the  1400- feet 
level. 

I  am  inclined  to  think  No.  4  is  the  work  of  least  imme- 
diate promise,  and  would  be  very  likely  to  turn  out  dis- 
appointing ;  stilL  there  is  a  possibility. 

Nos.  1  and  3  are  being  attended  to  by  the  management, 
and  all  that  can  be  done  is  being  done,  and  done 
thoroughly. 

No.  2:  The  work  of  sinking  the  main  shaft  deeper,  so 
«  to  get  at  the  new  shoot  of  gold  below  the  1600-feet 
level,  is  of  prime  necessity,  and  may  be  strongly  com- 
mended to  the  owners. 

From  the  above  remarks  it  will  be  seen  that  the  only 
policy  which  can  save  the  mine  is  an  exploratory  one.  It 
is  ridiculous  to  talk  of  the  mine  as  having  come  to  an 
«nd  while  there  is  a  strong  reef  with  patches  of  gold  at 
its  deepest  level.  The  situation  would  never  have  arisen 
^  a  strong  reserve  fund  had  been  built  up  in  the  palmy 
<l*y8  of  the  mine ;  but  it  must  now  be  accepted,  and 
fends  provided  for  a  definite  policy  of  exploration. 

From  the  behaviour  of  the  reefs  and  a  review  of  the 
•trnctural  features  of  the  mine  generally,  one  may  feel 
almost  sure  that  northern  parallel  shoots  of  gold  exist, 
and  there  is  no  reason  why  they  should  not  prove  as 
important  as  the  one  already  worked.  It  is  for  the 
mining  engineer  to  search  for  them  in  the  most  profitable 
and  approved  way;  and  I  would  lay  the  greatest  stress 
on  this  work.  Immediate  further  sinking  of  the  main 
shaft  is  involved  in  this  view. 

With  reference  to  the  west  reef,  it  has,  on  the  whole, 
^^n  disappointing  as  regards  its  yield  of  gold.  Still,  it 
nas  sent  a  good  deal  of  quartz  to  the  battery  from  the 
1300-feet  level  downwards ;  and  the  quantities  of  stone 
being  taken  from  it  in  the  Tasmanian  Consols  Mine  fur- 
ther prove  its  importance.  A  comprehensive  policy  for 
^c  Gate  mine  must  include  the  development  of  this  reef. 
The  fine  body  of  quartz  in  it  at  the  1600-feet  level,  north 
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drive,  invites  further  work.  Although  low  in  grade  at- 
that  point,  it  may  improve  at  increased  depth ;  at  any 
rate,  it  is  too  encouraging  to  be  left  alone. 

The  New  Golden  Gate  Mine  has  a  very  complete  gold- 
saving  plant,  consisting  of  40  stamps,  8  boxes  (5  stamps 
in  each),  3  copper  plates  to  each  box  (none  inside),  one 
Watson  and  Denny  pan  for  the  blanketings,  a  hydraulic 
classifier  to  each  10  heads,  1  Wilfiey  table  and  1 
Frue  vanner  to  each  10  heads.  The  cyanide  plant  com- 
prises 4  distributing  and  4  leaching- vats  (100  tons 
capacity),  6  slime- vats  with  agitators  (12  tons),  and  3 
zinc- boxes.  The  quartz  is  tipped  direct  into  hopper,  and 
without  passing  through  a  stone-breaker  is  hand-fed  into 
the  battery,  one  feeder  being  employed  for  each  10-head 
of  stamps.  The  stamps  vary  in  weight.  Mr.  T.  J. 
Andrews,  the  general  manager,  says  that  a  few  years  ago 
stamps  of  750  lbs.  were  in  use,  with  a  drop  of  8  inches, 
and  75  blows  per  minute,  but  that  some  of  them  have 
been  replaced  by  heavier  stamps,  increasing  the  weight  by 
a  heavier  shank,  and  a  solid  disc  instead  of  the  screwed 
disc,  and  at  present  most  of  the  stamps  are  a  little  over 
900  lbs.  in  weight,  with  6  inches  drop,  and  90  blows  per 
minute. 

The  quartz  is  crushed  through  a  200-hole  grating,  and 
passes  over  two  ripples,  then  over  the  copper  plates  and 
blanket  strips.  The  blanketings  are  ground  in  a  Watson 
and  Denny  par,  and  amalgamated  with  mercury.  After 
the  blankets,  tlie  sand  passes  to  the  hydraulic  classifier, 
and  two  classes  are  formed,  No.  1  going  over  the  Wilfley 
tables,  and  the  slime-pyrites  over  the  Frue  vanners.  The 
tailings  are  then  pumped  to  the  cyanide  plant,  each  dis- 
tributing-vat holding  100  tons  of  tailings,  which  aie 
trucked  into  leaching-vats  in  front  and  below.  The  slime 
passes  in  the  overflow,  and  is  caught  as  far  as  possible  in 
a  series  of  6  settling-vats,  each  provided  with  an  agitator 
driven  by  an  air-winch.  The  tailings  are  leached  with 
cyanido,  and  being  fairly  clean,  do  not  require  any  special 
previous  treatment.  The  gold  is  extracted  in  zinc  boxes. 
The  taiHngs  residues  are  trucked  from  the  leaching-vats 
and  drawn  up  an  inclined  tramway  with  air-winch  for 
tipping.  The  slimes  are  agitated  and  allowed  to  settle 
before  decanting  solution  ;  these  are  not  rich  enough  to 
warrant  filter-pressing. 

The  40-head  battery,  crushing  full  time,  treats  420 
gross  tons  per  week  of  six  days.  The  battery  amalgam  is 
worth  about  one-third  gold,  and  the  gold  realises  about- 
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£3  16s.  per  oz.  The  cyanide  bullion  is  worth  a  little 
under  £3  per  oz.  The  concentrates  are  sent  for  treat- 
ment to  Cockle  Creek,  N.S.W. 

An  electric  pumping  plant  has  been  recently  installed 
in  the  main  shaft,  and  is  a  complete  success.  The 
manager  informed  me  that  he  could  raise  2500  gallons 
per  hour  with  it,  but  that  the  hourly  quantity  to  be  lifted 
was  only  about  1200  or  1400  gallons. 

It  may  be  mentioned  that  for  several  years  the  quartz 
raised  and  treated  has  cost  between  XI  8s.  and  £1  9s.  per 
ton,  including  management  expenses. 

South  Golden  Gatr  Mine. — The  Section  295-87g  now 
belongs  to  the  New  Golden  Gate  Company,  and  the  old 
South  Gate  shaft  is  situate  in  the  north-eastern  corner, 
114  feet  south  of  the  north  boundary-line.  Work  has 
been  relinquished,  and  my  information  is  derived 
from  Mr.  Andrews  and  the  mine  plans.  The  main 
shaft  has  been  sunk  400  feet,  and  crosscuts  driven  at 
200  feet  and  400  feet.  In  the  200-feet  crosscut 
and  at  20  feet  from  the  shaft  a  6-feet  reef  formation  was 
passed  through,  carrying  some  quartz,  but  no  gold.  This 
runs  approximately  with  the  country,  and  underlies  east. 
It  was  driven  on  a  short  distance,  with  no  results.  It 
appears  to  be  the  Snake  reef,  which  was  sunk  on  by  the 
Snake  shaft  20  feet  north  of  the  boundary  ;  and  what  is 
thought  to  be  the  same  reef  was  exposed  in  a  small  shaft 
or  pit  opened  by  the  roadside  just  '^outb  of  the  Gate 
residence.  No  certain  information  is  available  respecting 
the  results  of  the  old  Snake  shaft,  but  it  is  said  that  some 
half -ounce  stone  was  got  from  it. 

At  the  400-feet  in  the  South  Gate  shaft  two  long  cross- 
<;uts  were  driven  east  and  west.  The  west  one  wa>  pushed 
194  feet,  or  within  11  feet  of  the  western  boundary,  with- 
out cutting  anything  beyond  a  wall  at  107  feet  from  the 
shaft.  In  the  east  crosscut  at  130  feet  from  shaft  a  reef 
formation,  about  a  chain  wide,  was  passed  through,  which 
must  have  been  the  Snake  reef ;  and  84  feet  further  in 
a  second  formation,  75  feet  wide,  was  intersected.  Con- 
tinued driving  for  further  150  feet  failed  to  disclose  any 
more  reefs. 

If  the  bearing  of  these  formations  is  reported  correctly 
as  N.  250  W.,  we  cannot  connect  them  with  any  of  the 
reefs  worked  in  the  New  Golden  Gate.  The  Snake  reef 
is  not  far  from  the  position  which  the  main  slide  might 
be  expected  to  occupy,  but  its  underlay  is  easterly.  The 
real    relations  of  the   South   Gate  reefs  to  the  slide  are 
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doubtful.  We  do  not  know  their  strike  sufficiently  well 
to  be  able  to  produce  them  northwards  towards  the  Gate 
mine.  As  far  as  can  be  judged  from  appearances,  they 
would  intersect  the  Gate  reefs  on  their  underlay  if  they 
persist  so  far.  It  is  regrettable  that  they  were  not 
explored  more  fully.  As  the  Snake  reef  was  gold-bearing 
where  worked  from  the  shaft,  other  parts  of  the  reef  will 
almost  certainly  be  found  gold-bearing  also.  The  forma- 
tions are  muUocky  or  slaty  where  they  have  been  cut^ 
but  as  their  strike  is  more  or  less  with  the  country,  it  is 
probable  that  they  will  last  for  some  distance,  and  may 
make  more  quartz  at  some  point  or  other.  I  have  charted 
them  as  south  of  the  slide,  assuming  the  bearing  of  the 
latter .  to  be  uniform  throughout,  but  I  am  far  from 
certain  as  to  where  the  main  slide  would  strike  these  reefs. 


Tasmanian  Consols  Mine. 

This  company  leases  Sections  70-87g,  174-93g,  173-93g, 
1008-87G,  57-87G,  204-83,  130-g,  and  75-93g. 

The  work  is  being  done  on  Section  70,  at  the  shaft  begun 
by  the  old  North  Golden  Gate  Company.  The  levels  of  the 
different  crosscuts  from  the  shaft  are  as  follows: — 150 
feet  from  surface,  390  feet,  540  feet,  900  feet,  1000  feet,. 
1100  feet,  1200  feet,  1300  feet,  1400  feet.  The  New  Golden 
Gate  shaft  is  190  feet  south  of  the  boundary,  and  the  Tas- 
manian Consols  shaft  62  feet  north  of  it,  so  that  the  two 
shafts  are  not  more  than  252  feet  apart,  but  the  collar  of 
the  Tasmanian  Consols  shaft  is  28  feet  below  that  of  the 
Gate.  Accordingly,  the  levels  in  each  mine  do  not  corre- 
spond exactly  with  each  other. 

The  west  reef  of  the  New  Golden  Gate  has  been 
developed  in  this  mine  at  the  1200,  1300,  and  1400-feet 
levels.  It  cannot  be  connected  satisfactorily  with  forma- 
tions seen  in  higher  levels.  As  this  is  the  only  productive 
reef  so  far  worked  in  this  mine,  I  will  take  these  lower 
levels  first. 

1200-/^'^^  Levti. — At  this  level  crosscuts  have  been 
driven  west  130  feet  and  east  40  feet.  The  west  cross- 
cut, after  passing  through  50  feet  of  dark  slate,  dipping 
west,  intersected  a  wall,  and  traversed  an  irregular  reef 
formation  for  15  feet.  On  the  east  side  a  vein  of  quartz 
about  a  foot  w^ide,  and  carrying  a  little  gold,  has  been 
cut.  Then  a  further  vein,  6  inches,  was  cut,  and  on  the  west 
side  is  mixed  formation  about  6  feet  wide.     The  reported 
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values  of  the  quartz  are  from  8  to  10  dwte.  per  ton.  The 
crosscut  was  continued  with  the  object  of  cutting  another 
reef  further  west.  The  face  is  in  dark,  smooth  slate^ 
dipping  west:  3  feet  behind  it  is  a  5-inch  vein  of  quartz 
underlying  with  the  country. 

Levels  were  driven  on  the  reef  north  and  south.  The 
south  drive,  50  feet,  to  the  boundary,  has  not  opened  up 
payable  stone.  About  half-way  in  is  from  6  inches  to 
a  foot  of  stone  on  the  footwall,  and  a  bunch  of  mottled 
quartz  is  in  the  face  on  footwall  side,  about  1  foot  wide. 

The  north  drive,  at  30  feet  from  crosscut,  carries  2  to 
3  feet  of  mineralised  stone  on  footwall,  with  a  little  gold; 
and  at  about  60  feet  this  improved  to  a  body  of  payable 
quartz  the  full  width  of  the  drive.  Stone  was  sent  to  the 
battery  from  the  stopes  above  this  level  for  a  length  of 
80  feet  by  20  feet  high.  The  south  end  of  the  stopes 
comes  to  within  30  feet  of  the  crosscut.  At  90  feet  from 
crosscut  a  rise  has  been  put  up  42  feet  through  the  stopes. 
The  reef  was  payable  up  to  20  or  25  feet,  then  fell  off  in 
grade  and  size.  At  12  feet  it  was  5  feet  wide;  at  18  feet, 
3  feet  wide;  at  25  feet,  2 J  feet  wide;  at  40  feet,  it  is 
broken  and  valueless.  Some  rich  stone  was  disclosed  by 
this  rise,  some  of  the  assays  returning  between  1  and  2 
ozs.  gold  per  ton;  but  values,  on  the  whole,  were  irregular 
and  poorer  than  below  the  level.  The  stope  ends  30  feet 
north  of  the  rise;  and  20  feet  further  north  a  crosscut 
west  was  driven  off  the  level  for  21  feet  in  slate  country 
with  quartz  veins,  but  with  no  result.  About  15  feet 
behind  the  rise  the  reef  appears  to  be  divided,  a  splice 
going  off  east.  A  few  feet  north  of  the  crosscut,  on  the 
east  side  of  the  level,  a  reef  goes  off  to  the  east  with  2  feet 
of  clean  low-grade  stone.  It  may  be  wider,  but  has  only 
been  cut  into  for  2  feet.  This  appears  to  be  a  splice 
taking  the  place  of  the  main  reef,  which  crosses  the  level 
to  the  west.  Ahead  of  this  make,  only  bunches  of  quartz 
occur  in  the  roof.  Further  north,  at  220  feet  from  the 
main  crosscut,  a  crosscut  east  has  been  driven  for  75  fwt 
The  main  level  continues  north  past  this  crosscut 
for  38  feet  in  clean  slate  country  without  any  sign  of  a 
reef.     It  would  seem  here  to  be  too  far  to  the  west. 

The  75-feet  crosscut  was  driven  to  intersect  the  east 
reef  formation  cut  east  of  the  main  shaft.  At  one  time 
^t  was  suggested  that  this  was  the  east  reef  in  the  New 
Golden  Gate;  but  this  cannot  be  the  case,  as  that  reef 
would  be  90  or  100  feet  east  of  the  shaft,  or  only  just 
inside  the  eastern  boundary  of  the  section.     A  reef   has 
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been  cut  3  feet  behind  the  end,  carrjring  9  or  10 
inches  of  quartz,  with  a  north-west  bearing.  I  doubt 
whether  this  is  the  same  as  the  one  in  the  crosscut  east 
of  the  shaft ;  but  it  is  probably  identical  with  that  cut  at 
the  end  of  a  drive  north  of  this  crosscut,  50  feet  back 
fiom  the  face.  From  that  point  the  drive  has  been 
extended  107  feet  north.  This  drive  is  supposed  to  be  in 
the  footwall  part  of  the  west  reef,  or  on  the  east  splice 
of  the  reef.  About  two-thirds  of  the  way  in,  the  reef  rises 
in  the  iloor  and  disappears  again ;  and  some  quartz  is  seen 
in  the  level  in  two  or  three  places.  At  the  end  a  cuddy 
has  intersected  the  east  reef  formation,  2 A  feet  wide, 
which  is  here  stronger  and  carries  more  clean  quartz 
than  in  the  crosscut.  The  cuddy  has  been  pushed  through 
to  the  clean  slate  on  the  east  side,  which  is  smooth  and 
identical  in  appearance  with  that  at  the  end  of  the  cross- 
cut.    The  quartz  carries  a  little  gold. 

The  crosscut  east  from  the  main  shaft  cut  a  lode  at 
27  feet,  which  has  been  thought  to  be  the  one  cut  at  the 
end  of  the  level  north.  If  the  latter  is  the  same  as  the 
one  cut  in  the  other  crosscut,  this  reef  could  very  well  be 
a  different  one,  for  the  bearings  are  not  identical.  The 
relations  of  the  countrv-rock,  however,  are  similar  in  all 
three  exposures,  and  this  suggests  identity  in  some  way, 
for  here,  too,  the  sandstone  of  the  crosscut  gives  way  to 
dark,  smooth  slate  where  the  reef  is  cut.  The  reef  has 
been  driven  on  east  of  south  for  15  feet,  carrying  about 
6  inches  of  white  unpayable  quartz  for  half-way  in,  which 
then  degenerates  into  stringers.  The  underlay  is  to  the 
east.  To  cut  the  east  reef  of  the  New  Golden  Gate  at 
this  level,  it  would  be  necessary  to  drive  the  crosscut  fur- 
ther east  for  about  /O  feet,  but  the  reef  would  then  be 
found  to  underlav  out  of  the  section.  The  reef  which 
has  been  cut  in  the  Tasmanian  Consols  east  of  the  shaft  is 
most  likely  the  formation  met  with  in  the  Gate  crosscut 
near  the  shaft. 

The  work  done  on  the  west  reef  in  the  Consols  has  fol- 
lowed it  at  about  100  feet  nearer  the  surface  than  in  the 
New  Golden  Gate,  but  this  appears  to  be  the  cap  of  it. 
At  the  1200-feet  level  the  stone  forms  a  low  crown,  or 
apeX)  which  was  disappointing  above  the  level,  but  has 
been  found  to  improve  and   lengthen  going  below  it. 

1300-/ee^  Itvd. — The  crosscut  west  cut  the  west  reef  at 
this  level  at  58  feet  west  of  shaft.  At  the  intersection 
the  channel  is  about  20  feet  wide,  carrying  an  irregular 
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formation  of  quartz  veins,  but  payable.  The  length  of 
payable  stone  has  increased  at  this  level  to  220  feet. 
The  reef  was  strong  for  60  feet  along  the  level  as  far  as 
No.  1  winze,  where  it  is  6  feet  wide,  and  of  good 
quality.  Northwards  from  there  it  pinches,  but  after 
40  feet  it  opens  out  again  to  7^  feet,  yielding  very  good 
stone;  after  another  40  feet,  it  contracted  again.  The 
northern  end  of  the  stope  is  in  reef  matter  carrying  a 
little  gold,  sufficient  to  go  to  the  battery  with  other  stone. 
North  of  the  stoped  ground  the  reef  in  the  level 
varies  from  3  to  5  feet  in  width,  sometimes  broken  and 
irregular,  and  giving  varying  gold  prospects.  The  face 
carries  a  well-defined  footwall,  and  about  2  feet  of  stone 
altogether.  Behind  the  end  a  flat  floor  comes  in,  cutting 
down  through  the  lower  part  of  the  drive.  Tlie  quartz 
is  gold-bearing,  but  not  payable.  This  is  rather  a  long 
drive  without  any  crosscuts. 

At  the  bottom  of  the  40-feet  winze  (No.  1),  from  this 
level,  there  was,  at  the  time  of  my  visit,  a  fine  reef  of 
solid  payable  stone,  9^  feet  wide,  opening  out  going  south 
to  16  feet. 

The  lev^l  south  from  the  crosscut  has  been  driven  to  the 
boundary,  where  the  horse  of  lode  slate  intersected  at 
the  flat  sheet  terminates,  and  the  two  portions  of  the  reef 
come  together.  In  the  face  the  division;  is  just  showing, 
the  eastern  side  of  the  reef  dipping  east,  the  western  side 
underlying  to  the  west.  The  reef  is  13  feet  wide,  but  is 
not  payable  in  the  end ;  or,  rather,  the  stoping-ground 
seems  to  have  come  to  an  end  here,  a  stope  running  back 
from  here  north  for  70  feet,  and  up  to  80  feet  above  the 
level,  communicating  with  the  intermediate  end  from 
No.  1  winze. 

The  north  end  of  the  1300- feet  level  on  this  reef  in  the 
New  Golden  Gate  Mine  is  28  feet  higher  than  this  face, 
and  70  feet  on  the  south  side  of  the  boundary.  It  is  still 
poorer,  and  probably  there  is  not  much  of  importance 
between  them,  as  the  gold  is  making  north  in  a  cone- 
shaped  shoot,  the  base  of  which  lengthens  in  descending. 

1400-/<'f^  Level. — This  is  the  bottom  level.  The  cross- 
cut west  intersected  the  reef  at  43  feet,  or  15  feet  to  the 
east  of  where  it  was  passed  through  at  the  level  above. 
The  survey  shows  that  this  apparent  change  of  underlay 
is  not  real,  but  due  to  difference  of  angles  at  which  the 
crosscuts  have  been  driven,  the  reef  being  practically 
vertical,  or  dipping  west  very  slightly.     Where  the  cross- 


-cut  passed  through    the    reef,    the    latter    consisted    of 
between    11    and    12    feet   of   gold-bearing   stone.     Levels 
north  and  south  have  been  opened  on  it.     When  I  saw  th$ 
reef,  soon  after  its  intersection,  it  was  a  splendid  body  of 
quartz,  10  feet  in  width,  well  mineralised.     The  battery 
tests  of  it  seem  to  show  that  it  is  worth  about  10  dwtl. 
per  ton.     Since  my  visit  the  south  drive  has  been  carried 
to  the  boundary.     As  the  New  Golden  Gate  has  driven  iM 
1400-feet  level  also  to  the  boundary,  on  what  is  presumed 
to  be  the  same  reef,  the  two  ends  must  be  one  above  the 
other,  separated  by  a  vertical  distance  of  about  28  feeL 
From  the  plans  of  the  surveys  of  the  underground  worle* 
ings  of  both  mines,  the  reef  at  the  1400-feet  level  in  thi 
Consols  is  identical  with  that  in  the  Gate  at  its  boundazT 
in  its  1400-feet  level,  for  the  measurements  give  only  S 
feet   horizontal   difference  between  each,  the  reef  in  th^.! 
Gate  being  at  that  point  240  feet    west    of    the    nortli*' 
east  comer  of  Section  13-87g,  while  in  the  Consols  it  ii| 
243   feet.     This   difference  is   not    what    I    should    hav$i^ 
expected,  for  the  Consols  appears  to  be  working  on  the*^^ 
eastern  part  of  the  reef  (if  there  is  any  split),  and  on  tha^j 
supposition  its  reef  should  be  to  the  east  of  the  one  in  ths  "^ 
Gate.     But  a  few  feet  difference  may  exist  in  the  survej^ 
and  absolute  certainty  cannot  be  attained   unless  a  coii»'    ■■. 
nection  is  made  between  the  two  mines.     Whether,  howr  r 
ever,  the  workings  are  on  one  part  or  the  other  of  the 
reef,   and   however  the  reef  behaves,   it  is  the   west  reef 
of  the  Gate  that  has  passed  through  to  the  Consols.  j 

An  intermediate  level  is  being  driven  at  the  Consolfl  j 
50  feet  above  the  bottom  one,  and  is  on  a  fine  body  at  1 
stone.  The  level  north,  at  the  1400-feet,  is  also  being  j 
pushed  forward.  This  must  be  continued  irrespective  ] 
of  any  variations  in  the  reef,  as  the  length  of  the  shoot  j 
has  to  be  proved  and  developed  in  that  direction.  The 
form  and  direction  of  the  gold  shoot  in  this  mine  have 
not  yet  been  precisely  determined.  From  the  analogy  of 
the  New  Golden  Gate  we  should  judge  that  it  will  be 
found  to  pitch  southwards.  As  far,  however,  as  work  has 
proceeded,  it  seems  to  show  an  approximately  vertical 
shoot,  widening  north  and  south  as  it  descends.  More 
work  is  necessary  before  an  opinion  can  be  formed.  Th^ 
quality  of  the  stone  crushed  varies  within  narrow  limit 
but  is  of  payable  grade,  as  may  be  seen  from  the  folloix 
ing  statement  of  crushings  from  the  beginning  of  th 
company's  operations  to  the  end  of  last  year,  kindly  suj>- 
plied  to  me  by  the  local  agent,  Mr.  H.  J.  Wise. 
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Date. 

Tona 

Ounces 

Per  ton. 

\ 

^alu 

e. 

croahed. 

won. 

dwU.  gra. 

£ 

a. 

d. 

1904_Oct.  27 

13 

8 

12   7 

30 

3 

9 

n 

13 

10 

15   9 

35 

18 

3 

Nov.  14 

200 

109 

10  21 

387 

7 

2 

Dec.  14 

660 

374 

11   8 

1352 

11 

4 

1905- Jttn.  25 

345 

172i 

10   0 

624 

14 

9 

Feb.  22 

510 

181 

7   2 
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3 

10 

Mtir.  2i 

508 

162 

6   9 

585 

6 

5 

May  16 

460 

240} 

10  11 

879 

10 

5 

June  14 

423 

169 

7  23 

616 

9 

8 

Jiilv  26 

570 

251} 

8  20 

918 

6 

10 

Au^.  2d 

380 

209 

11   0 

764 

14 

0 

Sept.  20 

386 

192 

11   10 

7a3 

16 

2 

Oct.  18 

400 

219 

10  22 

804 

5 

5 

Nov.  18 

645 

312 

9   9 

1150 

14 

7 

Detr.  20 

870 

383 

»  19 

1404 

16 

6 

(PIttti'  gold)  137 
6333     3130 

*  *  * 

483 

6 

8 

9  21 

£11,407 

5 

9 

Average  yield,  includiug  pyrites,  10*23  dwts.  per  ton. 

From  the  above  quartz,  77 A  tons  pyrites  were  obtained, 
containing  383  ozs.  gold ;  and  the  average  value  of  the 
tailings  is  2  dwts.  per  ton.  The  average  value  of  the 
pyrites  per  ton  is  4  ozs.  18  dwts.  20  grs. 

The  presence  of  the  strong  and  payable  reef  in  the 
bottom  level  sufficiently  indicates  what  the  company^s 
policy  should  be.  Further  sinking  of  the  main  shaft  is 
indispensable,  combined  with  exploration  to  the  north. 
For  the  latter  purpose  two  levels  had  better  be  selected . 
the  1400- feet  for  proving  the  present  reef ;  and  perhaps 
the  1200-feet  for  driving  north  into  the  next  section,  in 
order  to  crosscut  to  the  line  of  the  New  Golden  Gate  east 
reef,  which  cannot  be  reached  from  these  workin«,'s  in  any 
other  way.  As  it  stands  at  present,  the  mine  is  n  part.'y 
undeveloped  property,  work,  owing  doubtless  to  financial 
ciicumstances  having  been  carried  on  on  a  limited  scale  ; 
but  the  opening  up  of  the  ore-body  in  the  lower  levels 
is  putting  fresh  heart  into  the  company,  and  there  is  n()v\ 
every  reason  for  undertaking  the  new  work  with  vigoui 
I  would  urge  that  no  time  be  lost  in  beginning  another 
sink  at  the  main  shaft. 

Upper  Levels. — I  now  proceed  to  notice  the  upper  1*  vels, 
in  which  the  deep  west  reef  cannot  be  identified.  In  the 
392-feet  level  crosscut,  quartz  veins  were  cut  near  the 
weet  end,  which,  in  Mr.  Montgomery's  opinion,   iu raided 
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the  Gate  adit  central  and  western  reefs.  Since  then  a 
level  has  been  driven  200  feet  deeper,  the  5 40- feet  level, 
which  has  been  extended  24  feet  further  west,  and  has  cut 
in  its  end  what  would  seem  to  be  the  same  formation. 

5A0  feef  Lrrff. — This  is  a  crosscut  level  west,  driven 
277  feet.  From  the  chamber  it  passes  through  a  forma- 
tion of  slate,  with  veins  of  quartz  16  feet  wide  under- 
laying west.  I  interpret  this  as  the  same  reef  formation 
as  was  cut  in  the  level  above  at  about  this  distance  west 
of  the  shaft.  Mr.  Montgomery  thought  it  was  a  western 
branch  of  an  extension  of  Loane's  reef.  Five  feet  further 
in  is  another  formation  2  feet  6  inches  wide,  which  may 
pertain  to  the  same  channel.  In  the  course  of  the  drive 
various  channels  and  quartz  veins  occur,  some  of  the  lat- 
ter being  lenticular  and  discontinuous.  At  57  feet  behind 
the  end  is  a  track  of  some  fault  2  feet  wide,  crossing  the 
level ;  and  in  the  end  itself  is  a  reef  formation  3  feet  6 
inches  wide,  consisting  of  slate  and  white  lenticular  quartz 
of  irregular  habit,  dipping  west.  This  has  evidently  come 
down  from  the  west  end  of  the  392  feet  crosscut. 
From  its  position  it  would  appear  to  be  the  northern 
extension  of  the  western  reef  met  with  in  the  New  Golden 
Gate  surface  adit.  If  the  crosscut  in  the  500-feet  had 
been  extended  a  little  further  west,  the  reef  channel 
would  have  been  defined  with  certainty.  Now,  if  this 
ret'f  is  prolonged  northwards  on  its  line,  we  shall  find  that 
it  corresponds  in  position  with  the  reef  struck  in  the  west 
crosscut  in  tlie  Gate  Extended  at  470  feet  from  the  shaft. 
That  reef,  therefore,  is  the  upper  western  reef  of  the  Gat^ 
mine.  It  has  not  been  seen  at  a  lower  level  in  the  Con- 
sols, because  none  of  the  lower  crosscuts  have  been  driven 
far  enough  to  intersect  it.  The  900-feet  level  crosscut  is 
the  nearest  to  it,  having  been  driven  to  196  feet  west  from 
the  shaft.  It  is  strange  that  the  reef  has  not  been  driven 
upon  from  any  of  these  crosscuts,  as  its  behaviour  and 
quality  where  it  has  been  inten^ected  form  no  proof  of  its 
value.  It  would  be  unusual  if  such  a  persistent  reef  did 
not  carry  economic  values  at  some  part  or  other. 

dOO-/f<  f  Lt'rt'/. — At  this  le\el  a  crosscut  west  has  been 
driven  196  feet  from  the  main  shaft,  and  a  drive  north 
for  54   feet  on  a  reef  channel. 

In  the  crosscut,  about  20  feet  from  the  shaft,  a  forma- 
ton  is  passed  through,  carrying  4  or  5  inches  of  stone  on 
the  east  wall,  and  6  to  15  inches  on  the  west  wall;  the 
whole  channel  being  about  8  feet  wide,  and  underlaying 
east.     Thirty-six  feet  further  wjst  a  formation  about  20 
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feet  wide,  is  intersected,  composed  of  crumpled,  twisted,  and 
mullocky  quartz,  also  dipping  east.  The  stone  is  developed 
mostly  in  the  roof  and  walls;  nothing  much  is  seen  in  the 
floor.  The  slate  strata  are  much  disturbed  in  this  cross- 
cut. The  general  underlay  is  east,  though  now  and  then 
the  strata  are  vertical.  Twenty-nine  feet  behind  the  end 
Ib  a  reef  dipping  east,  with  6  to  9  inches  of  stone ;  and  at 
the  end  is  a  7A-feet  formation  of  quartz  veins,  1  inch  to 
4  inches.     This  is  a  good  looking  reef  channel. 

The  distances  between  the  levels  reduce  the  determina- 
tion of  the  reefs  in  this  level  to  a  matter  of  surmise.  The 
channel  struck  at  the  end  can  hardlv  be  the  same  as  that 
at  the  end  of  the  500-feet. 

The  drive  north  from  west  of  shaft  is  on  the  line  of  a 
formation  which  is  10  feet  wide  at  the  end,  and  merits 
being  driven  upon.  A  w^inze  has  been  sunk  at  the  end  to 
a  depth  of  60  feet,  and  it  is  said  that  the  stone  gave  a 
fair  prospect,  though  it  was  rather  narrow.  The  shaft  at 
this  level  seems  to  be  in  the  centre  of  the  fold  of  the 
country. 

1000-/^f^  Level, — Crosscuts  have  been  driven  east  and 
west  from  shaft,  and  a  short  level  driven  north  and 
south  on  a  load-line  east  of  the  shaft. 

The  crosscut  west  has  been  driven  107  feet  from  the 
shaft  in  slate  country,  dipping  west.  At  20  feet  from  the 
shaft  a  small  quartz  reef  is  intersected,  which  has  7  to 
9  inches  of  stone,  dipping  to  the  west.  At  about  10  feet 
further  west  a  little  more  quartz  is  met  with,  and  at 
36  feet  from  shaft  quartz  is  seen  lying  irregularly  in  flat 
curves.  For  15  or  20  feet  behind  the  end  of  the  crosscut 
formation  country  is  passed  through  with  mineralised 
quartz  veins,  reported  as  carrying  a  little  gold.  When 
this  was  cut,  it  was  thought  to  be  the  west  reef  of  the 
Gate,  but  it  is  too  far  west  for  the  lower  west  reef,  and 
not  far  enough  west  for  the  upper  or  adit  western  reef. 
At  the  end  of  crosscut  a  lode  formation  about  2  feet  wide, 
containing  two  veins,  about  4  inches  each,  has  been  passed 
through,  and  a  slate  wall  met  with,  vertical,  or,  if  any- 
thing, dipping  east. 

The  crosscut  east  has  been  driven  70  feet.  At  about  10 
feet  from  the  shaft  it  passed  through  quartz  veins,  and  10 
feet  further  east  intersected  a  lode  6  to  9  inches  wide, 
dipping  east.  Towards  the  end  the  slate  is  very  irregu- 
lar^ still  dipping  east.  The  end  is  in  clean  slate ;  a  few 
small  veins  of  quartz  just  behind  it.  A  drive  south  goes 
from  this  crosscut  at  17  feet  from  the  shaft  for  44  feet,  on 
an  irregular  formation.     A  vein  of  quartz,  3  inches  wide. 
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is  seen  in  the  middle  of  the  roof,  and  parallel  veins  occur 
at  intervals  from  this  to  the  east  wall  of  drive.  Just 
behind  the  end  a  short  crosscut  or  cuddy,  12  feet  long, 
was  driven  to  the  west,  in  slate,  with  bunches  of  quartz. 

A  drive  north  from  the  main  crosscut  has  also  been  put 
in  for  43  feet,  exposing  irregular  seams  of  quartz,  and  a 
cuddy  west,  behind  the  end,  shows  a  formation  4 J  feet 
wide,  with  quartz  veins.  This  is  the  reef  cut  east  of  the 
shaft  at  the  1200-feet  level. 

llOO-feet  Level. — A  crosscut  has  been  driven  40  feet 
west  from  shaft,  and  on  intersecting  the  reef  a  level 
extended  in  a  north-westerly  direction  for  210  feet  on 
the  reef  track.  An  east  crosscut  from  shaft  has  only  been 
opened  out  for  12  feet  in  hard  slate,  sho^ving  in  the  end 
a  miniature  inverted  saddle  of  quartz  on  the  south  wall. 
At  the  shaft  the  strata  are  vertical,  but  on  driving  west 
a  change  to  easterly  underlay  takes  place  immediately. 
At  between  37  and  10  feet  west,  two  veins  of  quartz,  6 
to  8  inches  wide,  were  cut,  one  of  which  was  reported  at 
the  time  as  carrying  good  gold.  The  crosscut  was  con- 
tinued a  little  to  make  sure  that  there  was  nothing 
beyond,  and  then  the  wall  of  the  formation  was  followed 
in  a  drive  to  the  north-west.  The  underlav  of  the  reef 
is  west.  The  level  is  in  an  arch  of  the  strata,  which  under- 
lie east  on  the  east  wall.  The  veins  driven  on  come 
together,  but  the  stone  is  small  and  irregular.  After 
driving  80  feet  in  a  north-westerly  direction,  another  reef 
formation,  3  feet  wide,  consisting  of  mullock  and  mineral- 
ised quartz  of  poor  quality,  was  passed  through,  and  the 
drive  turned  north  to  follow  it.  This  was,  at  the  time, 
supposed  to  be  the  west  reef,  though  which  west  reef  does 
not  appear  from  the  reports.  It  is  not  far  enough  west  to 
be  the  western  reef  in  the  Gate  adit,  but  it  may  possibly 
be  a  western  branch  of  the  west  dropper  from  Loane's 
reef.  It  was  driven  on  for  120  feet  without  any  improvo 
raent.  A  cuddy  at  the  end  was  driven  east  for 
12  feet  without  disclosing  any  quartz.  In  the  end  of  the 
level  is  a  lode  track  with  a  little  mineralised  stone  on  the 
west  wall,  tailing  out,  but  it  may  re-appear  further  on ; 
and  behind  the  end  there  is  a  little  stone  on  each  wall. 
It  is  a  disappointing  level,  and  requires  crosscuts  to  clear 
up  some  uncertainty  as  to  position. 

There  are  several  features  in  this  mine  which  command 
attention,  and  should  encourage  the  owners. 

Firstly — A  massive  payable  reef  has  been  opened  upon  in 
the  deeper  levels,  now  followed  downwards,  for  a  couple 
■)f  hundred   feet,   with   improving  results.     The  fact   that 
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the  same  reef  has  been  developed  in  the  Gate  for  long 
distances  with,  on  the  whole,  disappointing  results,  need 
not  influence  work  here.  A  shoot  of  gold  has  been  fortun- 
ately located,  and  it  remains  to  go  down  further  on  this. 

Secondly — Any  amount  of  virgin  ground  lies  to  the 
north,  and  development  of  the  reef  by  extension  of  the 
drives  on  it  northward  must  be  undertaken. 

Thirdly — If  the  northern  crosscut  at  the  riOO-feet  level 
is  extended  in  a  north-easterly  direction,  the  east  reef  of 
the  Gate  can  be  reached  and  proved  in  the  Consols  pro- 
perty (on  Section  204).  If  that  reef  is  payable  there,  a 
new  mine  will  result. 

Fourthly — The  reef  which  I  believe  to  be  the  Gate 
Extended  reef  can  be  driven  upon  in  the  392  and  540 
feet    crosscut    levels;    preferably,    the    latter. 

Fifthly — The  ground  generally  east  of  the  shaft  is  com- 
paratively untried,  and  when  everything  is  in  full  swing 
and  funds  are  available,  ought  not  to  be  neglected.  It 
has  the  disadvantage  of  being  a  rather  narrow  strip  from 
east  to  west  on  Section  70-87g. 

Work  during  the  past  eighteen  months  has  greatly 
strengthened  the  position  and  prospects  of  the  mine.  Vig- 
orous exploratory  and  developmental  work  may  be  recom- 
mended confidently.  This,  together  with  sound  manage- 
ment, may  be  expected  to  achieve  good  results. 

The  battery  comprises  20  heads  of  stampers,  with  plates 
and  blanket  strakes.  -  The  blanketings  are  treated  by 
sluicing.  A  modern  gold-saving  plant  would  be  advan- 
tageous. The  company  is  at  present  installing  a  new 
winding  plant. 

Gate  Extended  Shaft. — This  is  on  the  Tasmanian  Con- 
sols, Section  130-G,  20  feet  from  the  east  boundary,  and 
formerly  belonged  to  the  New  Golden  Gate  Extended 
Crold  Mining  Company.  At  the  time  of  Mr.  Montgomery's 
report  it  was  sunk  to  159  feet.  It  has  since  been  deepened 
to  410  feet.  From  the  bottom,  crosscuts  have  been  driven 
east  and  west;  the  east  one  to  311  feet,  the  west  one  to 
863  feet.  These  are  now  inaccessible,  but  Mr.  Wise  has 
kindly  furnished  me  with  the  fortnightly  mine  reports, 
and  Mr.  Andrews  has  supplied  the  particulars  of  under- 
giound  survey,  so  that  authentic  information  of  these 
important  workings  is  available.  These  crosscuts  cut 
right  across  the  line  of  the  Gate  and  North  Gate  reefs, 
and  show  us  what  exists  on  this  parallel  at  that  depth. 
At  182  feet  west  of  the  shaft,  a  drive  was  put  out  106  feet 
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to  the  south-east  on  a  mullocky  reef  formation,  dipping 
east,  about  2  feet  in  width,  carrying  bunches  and  bands  of 
quartz,  but  of  poor  quality.  It  was  thought  that  this 
would  lead  to  the  reef  near  the  old  Perseverance  shaft 
further  south ;  but  work  in  the  mine  was  suspended  in 
August,  1897 ;  and  in  February,  1898,  the  long  crosscut 
was  again  taken  in  hand.  At  250  feet  from  shaft  a  solid 
body  of  stone  was  passed  through,  showing  2  feet  on  th& 
south  side  of  the  crosscut,  but  of  poor  quality.  At  354 
feet  a  vein  of  highly-mineralised  stone  was  intersected.  At 
364  feet  highly-mineralised  quartz  was  observed ;  and 
at  380  feet  a  6-inch  north  and  south  vein  of  stone  was. 
cut  through,  associated  with  lode-matter  and  small  veins 
of  quartz.  At  471  feet  a  lode  formation  was  passed 
through,  with  a  well-defined  wall  and  1  foot  of  reef -matter 
on  it,  composed  of  soft  pug  and  rubbly  quartz.  This  chan- 
nel corresponds  in  position  with  the  western  reef  in  the 
Gate  adit,  and  has  been  cut  in  the  392  and  540-feet  levels 
of  the  Consols  Mine. 

A  drive  was  started  north  on  the  hanging-wall  of  this 
formation,  a  foot  of  solid  stone  carrying  gold  and  pitching 
north.  At  80  feet  from  crosscut  the  reef  consisted  of  3 
feet  of  lode-matter  and  a  foot  of  solid  stone  on  the  west 
wall,  carrying  gold.  At  64  feet  a  rise  was  put  up  for  37 
feet  in  a  mullocky  reef  with  broken  quartz  3  feet  between 
walls.  A  cuddy  was  put  in  east  from  the  drive,  but 
only  disclosed  small  veins  of  quartz.  The  drive  was  con- 
tinued north  to  177  feet  from  the  crosscut  in  a  formation 
3  feet  between  walls,  and  described  as  very  mullocky. 
It  was  then  stopped,  and  no  drive  put  out  to  the  south  on 
this  reef.  The  main  crosscut,  continued  west,  passed 
through  mineralised  veins  of  quartz  at  491  feet  from 
shaft.  At  560  feet  intersected  bands  of  quartz  in  hard 
country.  At  585  feet  passed  through  several  small  north 
and  south  veins  of  mineralised  quartz.  At  696  feet  inter- 
sected 1.- vny  mineralised  quartz  leaders;  and  at  716  feet 
several  small  veins  of  quartz.  At  767  feet  intersected 
some  barren  stone ;  and  at  783  feet,  numerous  quartz 
veins.  At  835  feet  cut  through  a  small  vein  of  quartz ; 
thence  to  the  end,  863  feet  from  shaft,  through  clean, 
barren  slate. 

The  intersection  of  the  reef  which  was  driven  on  took 
place  at  99  feet  east  of  the  western  side-line  of  Section 
130-G  ;  and  the  end  of  the  crosscut  is  264  feet  due  west 
of  that  side-line,  in  Section  1008-87G,  a  little  above  and  to 
the  west  of  the  new  road. 
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The    east   crosscut   has   been   driven    to    311    feet   from 
shaft,    through  slate.     At   193   feet,   a   reef -course,   2   feet 
wide,    was  passed  through,  consisting  of  lode-slate,  with  a 
good     hanging-wall,     carrying    a    seam    of    pug,    dipping 
east    about  1  in  3.     At  206  feet  several  strongly-mineral- 
ised  veins  were  intersected.     At  217  feet  blue  slate,  with 
strong   bands  of  quartz,  slightly  dipping  to  the  west,  was 
passed   through. 

A  drive  south  was  started  at  193  feet  on  the  reef-course 
to  prove  the  reef  worked  in  the  old  Caledonia  tunnel, 
which  was  thought  to  be  identical  with  this.  For  50  feet 
from  crosscut  the  formation  was  3  to  4  feet  wide,  carry- 
ing some  mineralised  stone  on  the  footwall ;  but  at  86 
feet,  and  thence  to  the  end  at  98  feet,  it  was  broken  and 
discouraging. 

The  main  crosscut  was  continued  east  in  slate,  with 
occ-asional  leaders  of  quartz;  and  at  311  feet  from  the 
shaft  work  was  suspended  in  fairly-clean,  dry  slate. 

Two  hundred  feet  south  of  the  Gate  Extended  shaft  is 
an  old  shaft,  said  to  be  60  feet  deep,  evidently  sunk  for 
prospecting  purposes,   but   no   information   is   available. 

Tasmanian   Gold  Estates. 

The  Tasmanian  Gold  Estates  Company,  Limited,  has 
taken  over  some  of  the  leases  formerly  held  by  the  Tas- 
manian Consols,  and  now  hold  1007-87g  (not  transferred), 
673-93G,  674-930,  67-g,  68-g,  69-93g,  318-g,  319-g,  320-g, 
321-G. 

This  is  all  ground  lying  to  the  south  of  the  Consols,  and 
is  in  a  good  position  for  the  upper  western  reefs  of  the 
Consols.  The  reef  now  being  worked  in  the  Consols  at 
the  1300  and  1400-feet  levels,  if  it  maintains  its  north 
course,  will  at  that  depth  pass  through  the  Consols  Sec- 
tion 75-93g,  just  east  of  the  eastern  boundary  of  the  Gold 
Estates  Section  321-G.  As,  however,  this  would  be  a 
J-mile  to  the  Tiorth  of  the  Consols  shaft,  a  precise  calcu- 
lation cannot  be  made.  If  the  reef  in  that  distance  bore 
a  little  west  it  would  come  into  the  Gold  Estates  section. 
In  this  section  is  the  Star  of  Mathinna  shaft,  over  200 
feet  deep,  from  which  a  crosscut  was  driven  west  for  a 
chain,  cutting  at  20  feet  from  the  shaft  a  quartz  reef  3 
feet  wide,  dipping  east.  The  reef  has  a  smooth  footwall, 
but  carries  no  gold.  Twenty  feet  further  west  a  broken 
formation,  2  feet  wide,  dipping  west,  was  intersected. 
These  were  at  150  feet  from  surface.  At  the  surface, 
reef  indications  are  seen  at  about  40  feet  west  of  shaft, 
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and  one  outcrop  is  in  the  creek.  These  have  been  thought 
to  be  the  South  Gate  formations,  but  Loane's  reef,  if  its 
branches  re-unite,  and  if  it  lives  so  far  from  the  Gate 
Mine  (30  chains),  would  pass  through  this  section ;  and  if 
it  continues  on  a  course  only  slightly  to  the  west  of  north, 
might  be  expected  to  pass  between  the  shaft  and  the 
western  boundary  of  the  section.  It  appears  to  me  that 
the  Gold  Estates  owners  have  a  fair  chance  of  meeting 
with  something  if  they  deepen  this  shaft  and  crosscut  to 
the  south-west  under  the  Long  Gully,  and  across  the  line 
of  reefing  country.  I  presume  the  same  intention  of  prov- 
ing this  country  by  crosscutting  under  the  Long  Gully 
flat  was  present  in  the  minds  of  the  owners  when  they 
commenced  sinking  the  new  shaft  north  of  the  cemetery. 
This  is  on  the  top  of  the  hill  15  chains  south  of  west  from 
the  Star  of  Mathinna  shaft.  It  has  been  sunk  to  120  feet^ 
but  work  is  now  suspended.  One  hundred  and  fourteen 
feet  south-west  is  an  old  shaft,  which  was  sunk  60  feet  on 
a  small  vein  running  north-west  and  south-east,  and  under- 
laying east.  This  is  reported  as  having  had  a  fair  gold 
value.  A  prospecting  shaft  has  been  sunk  100  feet  close 
to  it.  The  new  main  shaft  would  enable  this  vein  to  be 
proved,  if  sunk  deeper.  There  is  an  outcrop  under  the 
Catholic  church,  which  is  on  the  Gate  line  of  country, 
and  appears  to  run  with  the  country.  I  am  not  at  ajl 
certain  what  this  reef  is.  It  would  be  eventually  inter- 
sected by  a  crosscut  east  from  the  shaft.  The  shaft  is 
too  far  west  to  be  used  advantageously  for  testing  the 
extensions  of  the  Gate  reefs,  but  it  has  a  use  of  its  own 
in  testing  the  ground  on  the  north-west  line  from  the 
Gate.  New  makes  of  quartz  are  likely  to  be  developed 
along  this  line,  which  is  the  belt  within  which  the  reef- 
channels  occur.  It  would  appear,  therefore,  that  the  Gold 
Estates  Company  has  at  least  two  points  where  new  work 
may  be  recommended,  viz  ,  this  shaft  on  the  hill,  and  the 
Star  of  ^lathinna  shaft  over  the  valley. 

The  company  has  another  old  shaft  at  the  bUckof  Polley'& 
Hotel,  now  filled  in.  It  was  sunk  to  100  feet  on  a  small 
gold-bearing  vein,  running  north-west  and  south-east,  with 
a  westerly  underlay.  The  eastern  and  central  sections  of 
the  Gold  Estates  Company  are  situate  within  the  Gate 
reefing-belt,  and  this  position  warrants  deeper  work.  It 
is  possible  that  the  Gate  reefs  may  not  extend  contin- 
uously so  far  north;  but  even  in  that  case  their  place 
may  be  expected  to  bo  taken  by  fresh  fracture-lines  and 
makes  of  quartz  belonging  to  the  same  general  system^ 
offering  every  encouragement  for  exploratory  work. 
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Hen  and  Chickens, — On  the  northern  section  of  the 
Gold  Estates,  68-93g,  a  tunnel  was  at  one  time  driven 
from  the  main  road  beneath  where  the  Chinese  store  is 
now;  and  winzes  were  sunk  on  an  east  and  west  lode, 
which  intersects  a  main  north  and  south  reef.  It  is 
reported  that  3-oz.  dirt  used  to  be  won  from  the  Hen  and 
Chickens  workings,  but  at  excessive  cost. 

Loane's  Workings. — On  Section  1295-93g  prospecting 
was  carried  on  in  the  old  days,  and  a  little  fine  gold  won. 
Recently  Mr.  A.  Loane  cleaned  out  the  trenches  and 
picked  up  a  gold-bearing  vein  underlaying  west  and  bear- 
ing south-east,  a  little  east  of  the  Star  of  Mathinna  shaft, 
and  a  good  deal  east  of  the  Gate  Extended  shaft.  It  is 
considered  to  be  the  reef  driven  on  south  from  the  east 
crosscut  in  the  Gate  Extended.  It  may  possibly  be  the 
same,  but  the  drive  in  that  crosscut  was  only  193  feet  east 
of  shaft,  and  the  reef  underlay  east,  whereas  this  vein 
dips  west,  and  if  true  to  its  source,  would  run  50  or  60 
feet  further  east  of  the  shaft.  The  distance  between  the 
two,  however,  is  30  chains,  and  it  is  impossible  to  be 
positive. 

Golden    Stairs    Mine. 

Sections  137-g,  136-g,  10  acres  each,  charted  in  the  name 
of  W.  J.  Todd ;  and  156-g,  10  acres,  charted  in  the  name  of 
J.  Coombe.  This  property  is  at  the  northern  end  of 
Mathinna  township,  occupying  the  flat  land  on  a  level  with 
High-street,  which  traverses  the  sections.  It  is  within  the 
roefing-belt  of  the  Gate  line,  about  a  mile  north-west  of 
the  New  Golden  Gate  Mine.  Slate  country  prevails  in 
the  eastern  part  of  the  property,  and  sandstone  in  the 
we^ern  part.  The  underlay  of  the  strata  is  to  the  west, 
^nd  this  indicates,  together  with  other  considerations,  that 
the  western  part  of  the  sections  lies  a  little  to  the  west 
of  the  Gate  axial  line.  The  eastern  part  lies  fairly  within 
the  productive  slate  zone,  in  which  the  great  reefs  have 
been  worked  further  south. 

Operations  were  started  here  many  years  ago,  and  the  old 
Oolden  Stairs  Company  put  down  a  main  shaft  on  Section 
136-g,  about  14  years  ago,  to  prove  the  main  north-west 
reef,  and  3  cross-reefs  (east-west),  over  which,  in  the  allu- 
vium, a  large  quantity  of  gold  had  been  obtained.  The 
cross-reefs  have  been  worked  down  to  a  depth  of  30  feet 
with  good  results. 

The  main  shaft  has  been  sunk  through  slate  to  a  depth 
of  230  feet,  and  crosscuts  drivtn  west  at  150  feet  and  230 
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feet.  According  to  the  mine  survey,  the  crosscut  at  15D 
feet  intersected  the  main  reef  at  94  feet  from  shaft.  The 
reef  was  then  driven  upon  north  for  55  feet.  Mr.  Stephen 
Richards  reported  the  reef  formations,  where  intersected^ 
as  being  8  feet  wide,  with  12  inches  of  quartz  on  footwall 
and  2  feet  on  hanging-wall.  The  quality  is  not  known, 
as  no  battery  test  was  made.  The  reef  being  wider  and 
better  in  the  floor  of  the  drive  than  in  the  roof,  the  shaft 
was  deepened,  and  a  crosscut  from  the  bottom  cut  the 
reef  at  111  feet  from  the  shaft.  It  was  here  found  to 
be  irregular  and  poor.  It  was  driven  upon  80  feet  north 
and  29  feet  south.  To  intersect  the  cross-reefs,  it  would 
require  to  be  driven  170  to  220  feet  further  north,  and 
this  ought  to  be  done,  but  at  a  greater  depth.  The  main 
crosscut  was  continued  west  for  a  further  distance  of  115 
feet,  passing  30  feet  beyond  where  it  was  expected  to  cross 
through  No.  2  reef,  which  junctions  with  the  main,  or 
No.  1,  reef  at  100  to  120  feet  south  of  the  shaft.  This 
crosscut,  it  will  be  noticed,  proves  the  ground  west  of  the 
shaft,  but  the  ground  east  of  the  shaft,  which  is  the  slate 
belt  of  the  Gate,  has  not  been  tried.  A  long  crosscut 
should  be  driven  east  from  the  shaft  to  test  this  ground; 
This  is  an  important  piece  of  work,  and  should  not  be 
omitted  when  operations  are  resumed  at  this  mine.  If 
this  is  done,  and  the  main  reef  is  also  followed  north  and 
south  in  the  bottom  level,  the  mine  will  receive  a  good 
test.  The  position  of  the  property,  and  the  amount  of 
gold  won  from  the  reef  detritus  at  surface,  warrant  finding 
sufficient  capital  for  exploratory  and  developmental 
purposes.  If  the  exploratory  work  gives  any  encourage- 
ment, the  main  shaft  sould  be  deepened  at  once,  as  the 
indications  are  that  it  is  not  quite  deep  enough  for  the 
reefs  to  be  settled  and  free  from  disorder. 

Close  to  the  back  of  the  gardens,  north-west  of  the 
main  shaft,  is  an  old  prospecting  shaft,  sunk  either  on  the 
main  reef  or  on  Markey's  cross-reef,  from  which  a  crush- 
ing was  taken,  worth,  I  am  informed,  3  or  4  dwts.  per  ton. 

Sixty-two  feet  south-west  of  the  main  shaft  is  another 
old  prospecting  shaft,  upon  a  reef  about  4  feet  wide, 
which  has  been  stoped  at  surface  under  the  mullock-tip. 
It  is  said  that  the  stuff  crushed  went  3  to  6  dwts.  per  ton. 
This  reef  junctions  with  the  main  reef  89  feet  south  of 
this  shaft,  but  has  not  been  cut  in  the  bottom  crosscut, 
and  the  upper  crosscut  was  not  extended  far  enough  to 
intersect  it.  The  stone  from  this  reef  was  crushed  at  the 
City  of  Melbourne  battery. 
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Three  hundred  and  forty  feet  north  of  the  main  shaft 
is  the  Welcome  Stranger  shaft,  on  the  north  side  of  Wil- 
son-street, in  Section  137-g.  Some  loose  specimens  at  sur- 
face, aggregating  11  or  12  ounces,  were  found,  and  led 
to  the  discovery  of  a  reef-channel,  N.  770  E.  I  am 
informed  that  the  outcrop  dirt,  after  being  washed,  went 
12  dwts.  per  ton.  A  shaft  was  then  sunk  to  a  depth  of 
40  feet,  at  about  20  feet  north  of  the  outcrop,  and  the 
track  of  a  reef  was  cut  in  a  drive,  but  no  gold  being 
found,  work  was  abandoned.  About  14  years  ago,  on  an 
assurance  that  gold  had  been  left  in  the  bottom  workings, 
these  were  cleaned  out,  but  only  a  reef-channel  with  two 
walls  was  disclosed. 

South  of  the  Welcome  Stranger  shaft,  by  the  roadside, 
some  white  quartz,  carrying  coarse  gold,  was  sunk  on  to 
a  depth  of  about  20  feet. 

North  of  the  Welcome  Stranger  is  another  formation. 
Good  alluvial  gold  has  been  found  in  the  flat  to  the  east, 
but  the  alluvium  to  the  north  becomes  too  heavy  for  trac- 
ing reef  outcrops.. 

At  the  corner  of  Wilson  and  Mangana  streets  an  under- 
lay shaft  was  sunk  three  years  ago  by  Messrs.  Markey  and 
Todd,  on  an  east  and  west  reef,  with  northerly  underlay, 
but  no  crushings  were  taken  out.  An  outcrop  is  visible 
on  the  opposite  side  of  the  road.  A  little  gold  was  found 
bere  by  the  former  manager,  Mr.  S.  Richards.  South 
and  east  of  this,  the  ground  has  been  sluiced,  and  still 
gives  good  surface  prospects. 

On  Section  156-G,  Messrs.  Markey  and  Todd  sank  a  small 
shaft  east  of  Mangana-street,  on  barren  stone. 

It  is  perhaps  going  too  far  to  say  that  all  the  gold 
found  in  the  alluvial  covering  on  these  sections  has  been 
shed  from  the  known  reefs ;  but  unquestionably,  the 
coarse  gold  which  has  been  washed  from  the  rubble  over 
the  reef  outcrops  has  been  derived  from  the  reefs  in 
question.  The  various  discoveries  of  stone  north  and 
south  of  the  main  shaft  speak  in  favour  of  a  resumption 
of  underground  work.  I  look  upon  the  property  as  an 
undeveloped  one,  which  warrants  going  to  the  expense  of 
a  thorough  trial. 

Conclusion. 

In  concluding  this  first  part  of  my  report  on  Mathinna, 
I  wish  to  emphasise  my  opinion  that  the  goldfield  has  yet 
a  long  course  of  life  before  it.  Its  present  unsatisfactory 
condition   is   mainly    the    result    of    two    operating   causes. 
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First,  the  large  shoot  of  gold-bearing  stone,  which  ha 
been  worked  so  uninterruptedly  in  the  New  Golden  6at< 
has  become  impoverished;  and  time  has  to  be  spent  noi 
in  picking  up  the  new  shoot,  which  is  almost  certain  t 
exist.  Secondly,  so  many  workings  have  been  abandone 
at  comparatively  shallow  depths  without  thoroughly  prc^ 
ing  the  ground,  that,  strange  to  say,  they  act  as  a  detei 
rent,  instead  of  inciting  to  fresh  work;  and,  moreovei 
they  tend  to  give  the  field  a  bad  name.  But  confidenc 
in  the  field  ought  to  be  sustained  by  a  knowledge  of  th 
fact  that  the  gold  occurrences  are  not  mere  sporadi 
instances,  but  are  integral  parts  of  the  great  series  o 
gold-bearing  channels  which  extend  in  this  belt  for  9 
many  miles  north  and  south.  That  these  channels  kav 
been  exhausted  by  the  insignificant  mine-openings  mad 
into  them  here  and  there  along  the  line  is  an  absurd  idea 
It  may  be  regarded  as  a  certainty  that  there  still  remain 
undiscovered  an  indefinite  amount  of  gold  in  these  reeff 
and  this  should  help  to  dispel  pessimistic  views.  I  loo] 
upon  the  Mangana,  Mathinna,  and  Mount  Victoria  field 
as  forming  a  single  geological  unit.  All  three  are  indu 
putably  charged  with  precipitated  gold,  derived,  I  believe 
from  one  and  the  same  deeply-seated  source;  and,  as  gold 
fields,  they  possess,  in  my  opinion,  all  the  essential  ele 
ments  of  permanence. 

I  beg  to  tender  thanks  to  Messrs.  H.  J.  Wise,  T 
Andrews,  T.  J.  Andrews,  Jno.  Campbell,  Geo.  Webb,  Ben 
Searle,  W.  Stevens,  Hitchock,  and  others  on  the  field,  fo: 
information  and  assistance  kindly  given. 

Part  II.  of  this  Report  will  be  submitted  at  an  earl] 
date. 


I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 


W.  H.  TWELVETBEES. 

Government  Geologist 

W.  H.  Wallace,  Esq., 

Secretary  for  Mines,  Hobart. 
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REPORT     ON     AIATIIINNA    GOLD  FIELD. 

Pakt  II 
[With  Two  Plans.] 


(rovernment  Geologist's  Ofl&ce, 

Launceston,  27th  August,  1906. 
Sib, 

I  HAVE  the  honour  to  submit  Part  II.  of  my  Report  on 
the  Mathinna  Gold-field.  Part  I.  dealt  with  the  pro- 
perties on  the  Gate  line  of  reef,  from  the  New  Golden 
Gate  northwards.  I  now  proceed  to  notice  those  iD  the 
southern  part  of  the  field. 

The  same  belt  of  reefing-country  continues  southwards 
through  the  sections  425-g,  W.  D.  Stephens;  423-g, 
Stevens  and  Dick  (Miner's  Dream)  ;  422-g,  W.  D.  Stevens 
(South  Miner's  Dream — now  A.  J.  Gabell) ;  426-g,  G. 
Webb;  471-G,  Volunteer  Consolidated  Extended;  419- 
93g,  Telegraph ;  409-93g,  City ;  322-g  and  209-93g,  Jubilee 
and  Mountaineer.  This  is  as  far  south  as  I  have  gone 
yet;  but  before  I  have  finished  with  the  field  I  expect  to 
trace  the  line  still  further  in  that  direction,  as  I  find  the 
strong  axial  fold  of  the  country  persistent  through  to 
the  Jubilee;  the  strata  north  of  the  Jubilee  Ci*eek  under- 
lying east,  and  south  of  it  underlying  west.  There  is, 
therefore,  a  very  good  reason  why  reefs  should  be  met 
with  all  along  this  line.  The  more  I  examine  this  zone 
the  more  astounded  I  am  at  the  pessimism  of  those  who 
look  upon  it  as  exhausted.  This  line,  running  north 
and  south  for  20  miles,  denotes  a  persistence  of  gold 
quartz  to  great  depths,  and  stamps  the  districts  through 
which  it  passes  as  permanent  gold-fields  for  generations 
to  come. 

The  Hill  ridge,  south  of  the  South  Gate  shaft,  follows 
a  direction  east  of  south,  falling  into  a  saddle  south  of 
the  mine,  and  then  rising  past  the  Pride  of  Mathinna 
shaft  and,  further  on,  the  old  Telegraph  shaft.  In  the 
saddle  at  the  race  the  slates  are  vertical,  and  fall  away 
east  and  west  from  this  line  towards  the  Long  Gully  on 
the  one  side,  tfnd  Black  Horse  Gully  on  the  other.  The 
first  mine  met  with  on  this  line  is — 

The  Miner's  Dream, 

This  is  on  Section  423-g,  12  acres,  in  the  name  of 
W.  G.  Stevens  and  D.  Dick.     Three  chains  south  of  the 
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north  boundary,  and  2^  chains  east  of  the  west  boundary, 
is  the  old  Pride  of  Mathinna  shaft,  which  was  sunk  70  feet 
to  intersect  a  small  north-west  reef  trenched  upon  at  sur- 
face. This  was  cut  in  a  crosscut  at  50  feet  east  from  the 
shaft,  dipping  east,  but  no  definite  information  about  it 
is  obtainable.  It  is  said  to  have  been  only  a  foot  wide 
where  it  was  cut.  It  is  a  little  too  far  west  to  be  a  con- 
tinuation of  either  of  the  South  Gate  east  reefs;  on  the 
other  hand,  it  ought  to  have  been  intersected  in  the  west 
crosscut  froni  the  South  Gate  shaft.  A  formation,  or 
wall,  is  shown  on  the  mine-plan  in  the  west  crosscut,  at 
107  feet  west  of  shaft,  about  where  the  Pride  of  Mathinna 
vein  would  come  in ;  but  to  connect  the  two  is  quite 
speculative. 

The  work  preliminary  to  the  discovery  of  the  Miner's 
Dream  reef  consisted  of  loaming  up  the  east  side  of  the 
hill  from  the  race.  A  little  gold  was  always  followed, 
and  9  feet  west  from  the  shaft  on  the  west  side  of  the 
hill  the  discovery  was  made  which  led  to  the  present  sink 
and  drive  being  undertaken.  This  was  towards  the  end 
of  1903,  and  in  a  few  months'  time  the  fortunate  finders 
obtained  140  ozs.  of  gold,  valued  at  £4  Os.  5d.  per  oz. 
The  mine  has  been  worked  only  on  the  scale  of  a  working 
miner's  claim,  but  the  quality  of  the  stone  has  been  excel- 
lent. The  quartz  has  been  crushed  at  tlie  Volunteer 
Consolidated  Company's  battery,  and  the  output  has  been 
as  fellows :  — 

Quai'tz  Gold 

crushed.  obtained. 

For  quarter  ending —  tons.  ozs.  dwts. 

31st   March,    1904 10  50  0 

30th  June,  1904  11  90  10 

30th   September,    1904    11  57  4 

30th    June,    1905    12  40  0 

30th   September,    1905    13  37  11 

31st  December,  1905  10  26  0 

The  discovery  of  this  reef  after  the  spot  had  been 
tramped  over  for  years  is  another  instance  of  how  gold- 
bearing  stone  may  exist  anywhere  just  below  the  surface 
in  this  belt  unsuspected  and  unworked. 

A  small  vertical  shaft  has  been  sunk  on  the  western 
slope  of  the  hill  for  20  feet;  and  then  a  rather  flat  reef 
has  been  followed  down  for  150  feet  on  the  underlay, 
bringing  the  present  end  to  100  feet  below  the  surface, 
which  is  as  far  as  it  can  be  extended  with  the  present 
system  of  working.  The  average  underlay  of  the  reef  is 
tibout  270  from  the  horizontal,  though  at  the  end   it  has 
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become  a  little  steeper.  The  width  or  thickness  of  the 
stone  has  varied  from  1  foot  to  2  feet.  The  mean  direction 
of  the  drive  is  S.  50°  E.  No  crosscuts  have  been  put  in 
from  the  drive,  and,  accordingly,  very  little  knowledge 
of  the  reef  is  ascertainable.  We  do  not  even  know  at 
what  angle  to  the  strike  the  drive  has  gone  in  on.  If 
at  right  angles,  the  reef  ought  to  outcrop  just  east  of  the 
Pride  of  Mathinna  shaft,  and  would  be  too  far  east  to  be 
cut  in  the  crosscut  from  that  shaft.  From  tho  indications, 
however,  it  seems  more  probable  that  the  real  strike  of  the 
reef  is  a  few  degrees  west  of  north,  and  that  the  drive 
has  been  taken  obliquely  across  it.  But  in  this  oase  it 
ought  to  have  been  seen  in  the  old  shaft.  We  shall  not  learn 
anything  definite  until  more  work  has  been  done.  The 
reef -quartz  is  white  with  rusty  stains,  and  carries  a  little 
mineral,  and  the  veinstone  has  been  followed  all  along 
the  floor  of  the  drive.  In  the  face  it  is  growing  steeper, 
as  if  it  might  change  into  a  vertical  vein,  and  the  slate  strata 
are  dipping  north-east.  To  continue  work  in  this  mine  a 
new  shaft  further  east  and  higher  up  the  hill  will  have  to 
be  sunk,  which  is  warranted  by  the  good  returns  obtained 
from  the  stone.  The  work  has  now  grown  beyond  the 
resources  of  working  miners.  The  mine  is  situate  in 
the  Gate  reefing-belt,  and  deserves  to  be  proved  in  a 
serious  way.  It  is  quite  possible  that  the  flat  lode  may 
prove  to  be  a  feeder  of,  or  dropper  from,  a  more  important 
reef.  On  the  other  hand,  it  may  be  that  it  is  quite 
independent  of  any  vertical  reef,  and  in  that  case  it 
will  be  rather  diflicult  to  work.  This,  however,  can  only 
be  settled  by  further  work,  and  as  the  vein  has  been  such 
a  good  gold-producer,  it  ought  to  have  a  thorough  trial. 
About  40  feet  south  of  the  shaft  a  small  shaft  has  been 
sunk  to  35  feet,  and  intersected  a  flat  gold-bearing  vein, 
which  was  not  payable  at  that  point.  This  is  probably  the 
same  as  the  main  lode.  In  a  pit  a  little  further  south 
a  reef  was  cut  about  18  inches  wide,  striking  east  into 
the  hill,  with  a  southerly  outlay.  A  ton  of  the  stone  was 
crushed  with  the  richer  stuff  from  the  other  workings, 
and  it  was  estimated  to  be  worth  15  dwts.  per  ton.  This 
will  be  found  to  intersect  the  flat  reef  in  the  hill,  and 
there  is  a  chance  of  something  being  found  at  the  junction. 

South  Miner* n  Dream, 

South  and  adjoining  the  Miner's  Dream  is  the  South 
Miner's  Dream,  a  10-acre  section  hitherto  held  by  W.  D. 
Stevens  (422-o),  but  now  held  by  Mr.  A.  J.  Gabell. 
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An  attempt  has  been  made  to  intersect  the  Miner's 
Dream  reef,  about  500  feet  further  south,  by  driving 
a  tunnel  from  the .  Long  Gully  side  of  the  hill.  The 
tunnel  has  been  started  40  feet  above  the  New  Golden 
Gate  Company's  race  in  the  abandoned  section  (439-g),  and 
driven  380  feet  in  the  direction  S.  55®  W.  into  the  hill, 
through  slate  underlying  east. 

At  158  feet  in,  a  reef  formation  about  2  feet  wide  was 
passed  through,  consisting  of  broken  slate  and  three  or 
four  bands  of  quartz,  from  2  inches  to  7  inches  in  width, 
the  whole  underlying  east,  at  an  angle  of  70^.  It  is  said 
to  be^just  gold-bearing. 

One  hundred  and  fifty-four  feet  further  in  is  another 
reef  formation,  2^  feet  wide,  carrying  7  inches  of  white 
quartz,  also  carrying  gold,  but  even  less  than  the  first 
reef. 

Seventy  feet  further  is  the  end.  The  adit  has  just  been 
driven  far  enough  to  reach  the  line  of  the  Miner's  Dream 
workings,  but  it  inust  not  be  forgotten  that  those  work- 
ings will  plunge  below  the  level  of  this  adit.  The  only 
chance  which  it  seems  to  me  that  the  adit  has,  and  it  is 
a  fair  one,  is  of  cutting  some  reef  in  the  heart  of  the  hill. 
Judging  from  the  quantity  of  loose  quartz  lying  on  the 
surface  of  the  ground  ahead  of  the  adit  face,  there  ought 
to  be  some  undiscovered  reef  between  here  and  the  crest 
of  the  hill.  In  addition  to  this,  the  position  is  excellent, 
being  in  the  centre  of  the  reefing-belt. 

Voluntetr   ConsoUdnfnf    Erfended. 

This  company  owns  two  sections  south  of  the  South  Miner's 
Dream,  viz.,  426-g  (8  acres),  in  the  name  of  G.  Webb;  and 
471-G  (10  acres),  charted  in  the  name  of  the  company. 
The  work  is  being  carried  on  upon  the  latter  section. 
This  mine  is  situate  up  the  Black  Horse  Gully,  about  180 
feet  above  Mathinna.  Mr.  J.  Turner  found  gold  here, 
and  was  joined  by  Mr.  Webb  and  another,  but  they  did 
not  succeed  in  picking  up  the  reef,  and  when  the  com- 
pany suspended  operations  on  its  leases  west  of  the  town- 
ship, it  took  this  claim  in  hand. 

The  upper  workings  comprise  an  adit  driven  into  the 
hill  north-east  for  60  feet,  45  feet  of  which  have  been 
across  what  appears  to  be  a  fault-fissure  formation,  con- 
sisting of  rubbly  clay,  slate  and  lumps  and  arched  bands 
of  quartzite,  mixed  with  a  little  vein-quartz-  The  adit 
has  been  driven  right  across  this  into  slate.  At  16  feet 
in  the  drive,  a  crosscut  has  been  put  in  N.  38°  W.  for 


17  feet  *.  Q  the  course  of  the  forinaLion,  which  dips  north- 
easterly into  the  hill;  an  opposite  direction  to  that  of  the 
enclosing  slates,  which  dip  south-westerly.  From  a  winze 
inside  the  entrance,  and  12  feet  below  tlie  adit,  a  crosscut 
was  driven  for  17  feet  south-oast,  but  this  is  inaccessible. 
In  driving  the  above  adit  23  tons  of  dirt  were  crushed 
at  the  Volunteer  battery,  and  returned  6  dwts.  18  grs. 
gold  per  ton.  The  width  of  this  formation  in  the  adit  is 
45  feet.  The  prevalence  of  quartzite,  and  the  small 
quantity  of  purely  vein-quartz,  are  remarkable.  The 
reason  is  most  likely  to  be  that  a  bed  of  sandstone  alter- 
nated here  with  the  slate.  It  has  been  shattered,  in  all 
probability,  by  faulting,  and  permeated  by  silica  from 
veins  carrying  gold. 

At  the  entrance  of  the  adit  an  underlay  shaft  has  been 
sunk  for  50  feet.  At  6  feet  from  surface  the  rubble 
formation  was  lost,  and  slate  entered.  Twelve  feet  from 
the  bottom  of  the  shaft  a  small  vein,  3  inches  wide, 
of  quartz  and  quartzite  was  struck,  which  has  expanded 
from  10  inches  to  a  foot  in  width,  and  has  been  followed 
south-east  for  60  feet  on  the  northern  wall  of  the  drive. 
A  little  behind  the  end  the  stone  is  a  foot  wide,  but  does 
not  carry  gold  there.  At  intervals  in  the  drive,  it  is . 
being  bored  through  with  a  view  of  ascertaining  its  value. 
The  reef  does  not  come  away  easily  from  the  country ; 
and  at  my  last  visit  I  found  it  had  pinched  in  the  end 
of  the  drive,  though  it  still  appears  to  continue.  A 
short  crosscut  has  been  put  in  behind  th^  end,  but  will  . 
have  to  go  a  little  further  to  intersect  the  formation. 

At  20  feet  from  the  shaft  crosscuts  have  been  driven — 
one,  29  feet  north-east;  the  other,  28  feet  south-west.  At 
a  few  feet  in  the  south-west  crosscut  the  same  rubbly 
formation  is  met  with  as  was  cut  in  the  upper  level,  but 
here  it  is  not  more  than  1 2  feet  wide.  It  rises  in  a  peculiar 
manner  to  10  feet  above  the  roof,  and  is  then  covered  by 
solid  slate  rock.  The  veins  in  it  are  fiat.  A  little  slate 
underlies  it  at  the  entrance  to  the  crosscut,  and  slate 
overlies  it  in  the  end.  The  covering  of  slate  may  be 
explained  by  irregularity  of  wall  of  the  formation-channel 
causing  overhanging  projections  of  the  enclosing  slate. 
Near  the  entrance  to  this  crosscut  is  a  5-in.  band  cf 
quartz,  said  to  be  gold-bearing,  underlying  the  formation 
and  separated  from  it  by  a  little  slate.  In  the  end  of  the 
crosscut  is  slate,  with  normal  dip  to  the  south-west. 
Although  the  soft  formation  closes  in  over  the  roof  of 
the  drive,  I  believe  it  is  continuous  with  the  channel 
intersected  in  the  upper  adit. 
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lu  the  uorth-east  crosscut,  which  is  through  alate,  dip- 
ping south-west,  at  about  10  feet  a  little  gold-bearing  stout 
was  met  with  in  the  sole  of  the  drive.  In  the  end  a  small' 
quartz    formation   is   showing. 

The  small  vein  followed  in  the  main  drive  has  been 
ery  persistent,  but  it  is  of  subordinate  importance  to 
the  fault-formation,  though  proportionately  richer  in 
gold.  The  veinstone  is  for  the  most  part  quartzite  oi 
sericitised  sandstone  (wall-rock),  veined  with  a  little  pure 
vitreous  quartz.  The  most  feasible  method  of  develop- 
ment will  be  to  follow  it  into  the  hill,  and  crosscut  west 
at  intervals  through  the  parallel  formation  until  the 
latter  begins  to  carry  solid  stone.  If  this  is  unsuccessful^ 
sinking  will  have  to  be  resorted  to,  for  all  the  gold  in  the 
crush-dirt  of  the  formation  has  certainly  come  from  lode 
.i^ction  somewhere  in  this  channel. 

A  shaft  a  little  higher  up  the  hill  is  necessary  to  test 
this   reef -channel   at   a   proper   depth. 

The  formation  and  vein  strike  in  the  direction  of 
the  old  Telegraph  shaft  higher  up  the  hill.  They  are 
probably  parallel  to  that  reef,  and  this  indicates  the 
existence  on  the  property  of  a  zone  of  reefs  running 
N.W. — S.E.,  which  should  be  traversed  in  depth  by  cross- 
cuts from  a  main  shaft. 

This  zone  is  west  of  the  Gate  zone. 

Telegraph  Mine, 

About  500  feet  south  of  the  Volunteer  Consolidated 
Extended  boundary  is  the  old  Telegraph  shaft,  which  was 
sunk  55  feet  on  a  quartz  vein  12  to  18  inches  wide,  run- 
ning N.W. — &.E.  An  adit  was  started  to  come  under  the 
shaft  from  the  east  side  of  the  hill,  and  is  said  to  have 
passed  through  unimportant  veinlets  of  quartz,  but 
nothing  solid  and  defined.  Work  was  suspended  fifteen 
years  ago,  but  the  continuation  of  the  adit  would  be  good 
work,  as  it  would  prove  the  hill  at  a  rather  favourable 
point;  for  the  quantity  of  quartz  lying  about  at  surface^ 
is  considerable,  and  points  to  the  existence  of  a  yet  undis- 
covered reef.  Less  than  300  feet  more  driving  is  required 
to  bring  the  adit  end  und^r  the  old  shaft. 

City  Mine, 

In    the   south-west   corner   of   Section    400-93g    are    the. 
workings  of  the  old  City  P.A.     A  tunnel  was  driven  east 
from  the  west  boundary  of  the  section  for  about  120  feet^ 
and   at   50   feet  a   wide   mullocky   formation   was   struck^ 
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-carrying  quartz  and  pyrites.  This  was  driven  through  tor 
25  feet,  and  appeared  to  strike  a  few  degrees  west  of 
north,  with  an  easterly  dip.  The  width  of  this  channel,, 
and  its  position,  have  suggested  the  idea  that  it  may  be 
identical  with  one  of  those  met  with  in  the  east  crosscut 
in  the  South  Gate  Mine.  The  distance  between  the  two 
is'  nearly  half  a  mile,  and  the  bearings  are  not  quite  the 
same,  but  we  undoubtedly  have  here  a  prolongation  of  the 
same  reefing-line.  The  more  important  matter,  however, 
is  to  settle  the  relations  of  this  reef  with  that  of  the 
Jubilee  Mine,  which  is  not  far  to  the  south. 

A  small  shaft  has  been  sunk  at  60  or  70  feet  above  the 
adit,  but  I  have  no  information  about  it. 

Jubilee  Mine, 

This  property  comprises  four  sections —322,  323,  324-g, 
and  209-93G ;  in  all,  40  acres.  It  was  originally  known 
as  the  Derby.  The  Derby  Company  opened  up  the  mine 
on  the  Sections  209  and  322,  which  are  on  the  Gate  axial 
line,  and  three-quarters  of  a  mile  south  of  that  mine.  A 
good  length  of  reef  was  worked— about  300  feet  on  the 
Derby  reef,  and  nearly  200  feet  on  the  Flat  reef.  A 
main  shaft  (the  Derby  shaft)  was  sunk  150  feet,  and  a 
crosscut  driven  to  the  reef,  and  some  distance  south  on 
it,  which  carried  gold  at  that  point,  but  not  enough  to  be 
payable.  The  reef  had  been  stoped  up  to  the  surface 
from  creek-level  and  40  feet  below,  with  good  results. 
The  average  yield  from  the  two  reefs  is  reported  as 
having  been  1  oz.  per  ton.  Operations  were  suspended  in 
1881.  The  Jubilee  Gold  Mining  Company  took  over  the 
mine  in  1887,  and  did  a  little  work  on  the  Flat  reef,  which 
gave  them  stone  averaging  9  to  10  dwts.  per  ton.  This 
Flat  reef  is  one  which  is  situated  a  little  farther  to 
the  north,  but  slightly  to  the  east  of  the  main  reef,  and 
has  at  one  time  connected  with  the  latter  at  a  higher 
level.  This  connection  has  been  denuded,  and  the  two 
are  now  quite  separate.  Two  tunnels  were  driven  on  the 
Flat'  reef,  and  the  stone  stoped  out  between  them  and  to 
surface. 

In  1896  the  Tasmanian  Exploration  Company  Limited, 
took  over  the  leases;  and  in  1897  cleaned  out  the  main 
shaft  to  168  feet,  and  cut  it  down  and  timbered  it  to  the 
160-feet  level.  Sinking  was  resumed,  and  the  shaft 
deepened  to  272  feet  by  May  in  the  same  year.  The  mine 
survey  shows  that  the  crosscut  south-west  from  the  main 
shatt  intersected  the  re^f  at  the  160-feet  level,  at  98  feet 
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from  shaft.  From  reports  which  have  been  kindly  placed 
at  my  disposal  by  Mr.  H.  J.  Wise,  I  gather  that  the  reef 
at  that  point  was  strong,  and  3  feet  in  width.  In  the 
drive  south  the  width  of  the  reef  decreased  to  2  feet, 
carrying  18  inches  of  solid  mineralised  stone,  and  at  150 
feet  from  crosscut  was  only  6  inches  wide.  Driving  was 
discontinued  at  177  feet.  A  winze  was  sunk  for  42  feet 
from  this  level  below  the  old  stopes  overhead ;  but  it  only 
showed  clean  slate,  with  a  small  seam  of  pug  on  footwalL 

The  north  drive  at  this  level  was  on  a  reef  2  to  3  feet 
wide,  but  poor;  and  at  68  feet  it  showed  only  6  inches  of 
stone  on  footwall  side.  A  large  quantity  of  stone  had 
been  taken  out  previously  over  the  drive  and  near  the  sur- 
face, and  it  was  thought  that  the  drive  would  enter  payable 
ground.  A  slide,  however,  displaced  the  stone;  and  the 
same  displacement  was  met  with  in  a  winze  from  the 
floor  of  this  level. 

The  main  crosscut  was  driven  to  318  feet  from  the- 
shaft  through  slate,  which,  at  160  feet,  changed  from 
green  to  dark  blue,  of  a  very  favourable  character.  At 
188  feet,  bunches  of  quartz  were  passed  through,  letting 
out  a  good  deal  of  water;  and  at  200  feet  numerous 
mineralised  quartz  leaders  were  intersected.  This  quartz 
zone  continued  for  a  width  of  70  feet,  when  clean  slate 
country  was  again  driven  in  to  a  distance  of  318  feet,  from 
the  main  shaft. 

The  main  crosscut  was  also  driven  north-east  from  the 
shaft  for  38  feet  through  hard  slate  with  bands  of  quartz, 
when,  from  the  plan,  a  reef- formation  would  appear  to 
have  been  struck  and  driven  on  north.  Where  inter- 
sected it  was  18  inches  wide,  and  well  defined.  In  driving 
north  it  widened  to  3  J  feet,  between  two  good  hard  walls, 
carrying  highly-mineralised  stone  2  feet  wide,  but  of 
poor  quality.  It  was  eventually  reported  as  small,  and 
tight  for  driving. 

260-/^^<  Level. — At  this  level  crosscuts  have  been  driven 
from  the  main  shaft  183  feet  south-west,  and  38  feet 
north-east. 

On  starting  the  south-west  crosscut  4  feet  of  quartz 
spurs  were  driven  through,  and  at  85  feet  quartz  veins 
were  again  passed  through  for  2  feet.  At  112  feet  a 
channel  was  struck  carrying  3  feet  of  stone,  and  a  drive 
south  was  put  in  on  its  course  for  140  feet.  The  reef 
soon  fell  off  in  widths  and  degenerated  into  bunches  of 
quartz,  and  eventually  to  a  small  leader.  All  through  this^ 
drive  the  stone  was  of  poor  quality.     The  western  exten- 
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sion   of   the   main   crosscut   passed    through   siale  ciuulry, 
dipping  south-west. 

Xo.  1  Tunnef. — An  adit  was  driven  in  the  early  days 
north  of  the  present  workings  in  a  north-easterly  direc- 
tion for  70  feet;  and  as  the  recent  Company,  in  stripping 
the  main  shaft,  passed  through  a  quartz  formation  at 
20  feet  from  the  surface  (striking  north  and  dipping  east), 
it  was  decided  to  extend  the  adit  with  a  view  of  proving 
whether  this  formation  was  connec^.ed  with  the  gold-bear- 
ing stone  previously  worked.  The  extension  was  driven  to 
100  feet,  through  slate  with  mineralised  quartz  leaders. 

No.  2  Tunnel. — 120  feet  further  north  is  a  parallel 
tunnel,  which  has  been  driven  217  feet  into  the  hill.  At 
90  feet  in  is  an  old  drive  south,  connecting  the  two  adits, 
and  at  120  feet  beyond  this  a  drive  north-west  was  put  in 
on  the  course  of  the  reef  for  50  feet.  This  reef  was,  where 
struck,  a  strong  body  of  quartz  full  width  of  the  drive, 
carrying  a  good  deal  of  iron  pyrites,  galena,  and  a  little 
gold.  At  30  feet  in  the  drive  the  quartz  was  still  wide, 
but  poor,  and  the  lode  walls  were  irregular  and  broken. 
At  47  feet  a  big  body  of  stone  was  reported  as  still  in  the 
face,  but  its  full  size  is  not  known,  as  the  hanging- wall  was 
not  carried.  A  small  winze  was  started  in  this  drive,  but 
passed  through  the  reef  not  far  below  the  floor  or  level. 

The  adit  was  continued  north-east  in  slate,  with  numer- 
ous mineralised  quartz  leaders;  and  at  200  feet  a  hard 
wall  was  struck,  dipping  east  about  2  in  6,  and  carrying  3 
inches  of  soft  flucan  and  6  inches  of  highly-mineralised 
stone.  This  was  driven  on  16  feet  north,  the  formation 
being  gold-b'iari''  '  2  feet  wide,  and  showing  8  inches  of 
stone.  It  becoming  small  and  somewhat  broken,  a  drive 
was  started  on  it  south-east,  and  continued  for  30  feet. 
The  reef  carried  a  little  loose  gold,  and  varied  from  6 
inches  to  2  feet  in  width.  As  it  showed  signs  of  strength- 
ening underfoot,  a  winze  was  begun  on  the  gold-bearing 
stone  passed  through  in  driving  the  adit.  Here  it  was 
solid,  fully  4  feet  wide,  but  of  rather  poor  quality.  At 
20  feet  down,  the  main  hanging-wall  was  struck,  under- 
lying east  1  in  6.  The  formation  at  that  point  was  2 
feet  of  dark  slate  and  quartz,  and  the  hanging-wall  portion 
carried  a  little  gold.  At  45  feet  down  the  reef  was  small, 
but  more  defined. 

The  work  done  from  the  old  tunnel  on  the  south  side 
of  the  creek  is  inaccessible,  and  I  can  only  refer  to  Mr. 
Montgomery's  report.  The  ground  has  been  stoped  from 
the  back  of  the  tunnel  near  creek-level  to  surface  for  a. 
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length  of  140  feet,  and  north  of  the  tunnel  for  about  40 
feet  down  from  surface  for  a  lengtii  of  190  feet.  At 
the  end  of  the  tunnel,  which  has  been  driven  216  feet  in 
a  south-easterly  direction,  a  branch  reef  comes  in,  known 
as  Stevens'  reef,  which  was  reported  as  carrying  18  inches 
of  stone.  It  appears  to  have  been  driven  upon  32  feet 
north-west. 

Inspection  of  the  plan  shows  where  work  in  this  mine 
might  be  usefully  resumed.  The  260-feet  level  is  so 
far  to  the  south- w^est  that  it  involves  a  change  in  >hi 
underlay  of  the  reef,  which,  however,  seems  well  estab- 
lished as  being  to  the  north-east.  The  inference  to  be 
drawn  is  that  the  reef-channel  has  been  passed  through 
in  the  crosscut  unnoticed,  and  that  the  reef  at  that  level 
has  not  been  proved  at  all.  The  bunchy  quartz  followed 
was  probably  mere  country  quartz.  It  would  seem  to 
be  good  policy  to  examine  the  crosscut  carefully,  and 
pick  up  the  true  reef-channel  for  driving- 

The  parallel  reef  east  of  the  shaft  has  been  driven  on 
very  little.  It  appears  to  have  been  well  defined,  and 
carrpng  promising  quantities  of  pyrites.  The  mere  fact 
of  it  diminishing  in  size  when  work  was  suspended  should 
not  prevent  further  work  on  it.  I  am  credibly  informed 
that,  in  general,  it  was  an  encouraging  lode,  and  con- 
sidered likely  to  make  stone  at  any  time.  There  is  now 
a  level  at  260  feet,  and  this  reef  might  well  be  proved 
at  that  depth. 

It  will  be  gathered  that  I  do  not  consider  that  the  pro- 
perty has  yet  had  an  exhaustive  trial,  and  it  would  be  a 
pity  not  to  test  it  thoroughly,  after  obtaining  such  good 
yields  from  the  upper  part  of  the  reef. 

As  for  the  Flat  reef,  such  reefs  are  always  difficult  to 
work,  and  are  often  more  important  for  what  they  lead 
to  than  for  what  they  are  in  themselves.  A  good  deal 
of  quartz  has  been  crushed  from  it,  and  it  is  probably 
connected  with  a  reef  of  the  normal  character;  p>erhaps 
with  the  eastern  reef. 

Between  the  City  tunnel  and  the  North  Jubilee  work- 
ings encouraging  loams  have  been  got  on  the  side  of  the 
hill.  I  understand  that  at  the  north  end  of  the  old  sur- 
face-workings 35  ozs.  of  gold  were  obtained  from  30  tons 
of  stuff.  There  is  no  doubt  that  the  property  is  a  seat 
of  lode  action.  It  is  to  be  noted  that  in  the  western 
part  of  the  workings  the  country  underlies  south-west,  as 
is  also  seen  at  surface,  while  near  the  main  shaft  the 
underlay  is  towards  the  north-east.     This,  and  the  general 
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position,  show  that  the  mine  is  on  the  Gate  axial  fold. 
This  circumstance  has  weight  with  me  in  considering 
the  likelihood  of  gold  existing  in  depth.  The  proba- 
bilities are  neither  more  nor  less  than  those  for  the 
Mathinna  field  proper,  and  if  there  are  reasons  for  believ- 
ing that  field  worth  working  seriously,  the  same  reasons 
hold  good   here  also. 

Mountaineer, 

South-east  from  the  Jubilee,  and  between  200  and  300 
feet  up  the  steep  hill  which  rises  from  the  south  side  of  the 
creek,  are  old  workings,  respecting  which  I  was  unable 
to  obtain  information.  Some  shafts  have  been  sunk  and 
adits  driven,  in  one  of  which  I  noticed  the  stone  was  12  to 
16  inches  wide.  The  reefs  worked  have  a  north-west 
strike,  and  a  north-east  underlay.  It  is  the  continuation 
of  the  Mathinna  belt;  and  though  there  may  not  be 
much  to  induce  expenditure  on  the  hill  flank,  reef -chan- 
nels will  undoubtedly  persist  in  depth,  and  it  will  pro- 
bably be  found  here,  as  elsewhere  in  this  district,  that 
deep  mining  is  the  only  class  that  will  pay. 

This  is  the  farthest  south  to  which  I  have  as  yet  traced 
the  Gate  axial  line.  To  the  west  of  this  line  there  is 
another  reefing-belt,  in  which  the  reef-fractures  take  a 
more  westerly  direction,  while  the  strikes  of  the  strata 
and  the  cleavage  planes  remain  generally  the  same. 

This  is  an  intermediate  zone,  between  that  of  the  Gate 
and  the  City  of  Hobart,  and  comprises,  at  the  southern 
end  of  the  field  (which  is  the  portion  examined  so  far), 
the  reefs  of  the  Gladstone  hill,  the  £ldorado,  and  the 
Victorian  Golden  Gate.  The  most  southerly  property  is 
the-- 

Oladstone, 

Section  1033-87g  (10  acres).— This  section  is  on  the 
steep  slope  of  the  high  hill  south  of  the  Eldorado,  and 
the  old  workings  were  on  a  reef  parallel  to  that  one.  The 
strike  is  N.  70°  W.,  and  the  underlay  to  west  of  south. 
The  reef  is  about  2  feet  wide,  and  crosses  the  country 
slate,  which  bears  N.  20^  W.,  and  dips  south-west.  The 
old  timbered  shaft,  6  feet  6  inches  by  4  feet,  is  filled  with 
water.  To  the  west,  the  reef  has  been  worked  down  from 
surface  to  15  or  20  feet  for  a  distance  of  a  chain,  and 
nearer  the  shaft  to  30  or  40  feet.  Mr.  Guy  took  a  crush- 
ing from  this  of  about  10  tons,  which,  he  says,  averaged 
12  dwts.  The  old  crushings  are  said  to  have  been  60 
tons,  worth  9  to  11  dwts.  gold  per  ton.     I  am  informed 
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that  this  was  amongst  the  earliest  reefs  opened  upon  at 
Mathinna.  The  distribution  of  gold  in  it,  however,  was 
found  to  be  irregular.  It  is  situate  a  good  way  up  on  the 
north  fall  of  the  spur,  which  is  separated  by  a  deep  ravine 
from  the  Eldorado  property. 

For  300  feet  east  of  this  is  a  series  of  trenches  and 
shallow  shafts  on  other  reefs.  The  most  easterly  shaft 
was  put  down  a  couple  of  years  ago  on  a  reef  coursing 
N.  550  E.,  and  is  stated  to  have  given  a  small  crushing 
of  rich  stone.  The  average  width  of  quartz  is  4  to  6 
inches.  A  couple  of  chains  further  west  a  shaft  has 
been  sunk  on  a  6-feet  formation  of  country  slate,  with 
bands  of  vitreous  quartz,  not  well  exposed.  Between 
this  and  the  old  main  shaft  the  ground  has  been  trenched 
at  one  or  two  points,  but  as  it  is  near  the  crest  of  the 
spur,  not  much  backs  are  available. 

About  300  feet  up  the  hill  to  the  south-west  is  a  reef- 
line  running  N.  50^  W.,  underlying  south-west,  and 
carrying  a  foot  of  strong  white  quartz,  said  to  be  of  low 
grade.  Mr.  Stevens  opened  a  cut  upon  it  between  two 
and  three  years  ago,  and  other  openings  have  been  made 
further  west,  but  nothing  very  rich  has  been  found  so 
far.  The  reef  continues  right  through  the  section. 
Oxidised  vein  lets  traverse  the  stone,  and  the  gold  pro- 
bably has  its  source  in  these,  for  no  mineral  is  visible  in 
the  quartz. 

About  2  J  chains  west  from  the  preceding,  and  higher 
up  the  hill,  T.  Parker  has  opened  upon  a  parallel  reef 
striking  N.  2oO  W.,  and  dipping  south-west.  The  stone 
has  much  the  same  character  as  that  of  the  other  reef, 
but  fair  prospects  of  gold  are  obtainable.  The  quartz 
is  about  a  foot  wide. 

Near  the  above  is  Guy's  reef,  with  a  foot  of  quartz 
exposed  in  the  cut.  The  reef  is  said  to  be  2 J  feet  wide, 
and  some  good  gold  was  found  at  one  spot,  but  not  picked 
up  again.  The  strike  is  N.  55°  \V.,  and  dip  south-west. 
It  is  here  400  feet  above  the  road,  and  just  south-west  is 
the  hill  summit.  The  reef  crosses  the  spur,  and  would 
have  to  be  worked  from  lower  down.  Unfortunately, 
it  dips  into  the  hill,  and  the  spur  is  not  very  wide. 

Further  along  towards  the  north-west  corner  Mr.  Clarke 
has  trenched  up  the  hill  from  the  gully  on  the  boundary. 
Loose  stone  was  found,  and  good  ^old  prospects  obtained. 
Further  south  some  solid  quartz  was  met  with,  but  poor. 

The  whole  of  the  hillside  is  strewn  with  quartz,  and  a 
lot  of  superficial  prospecting  has  been   carried  on.     Gold 
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has  been  found  in  several  places,  but  it  has  given  out,  and 
men  have  continued  work  only  as  far  as  they  could  get 
down  with  the  pick- 

Most  of  the  reefs  course  north  of  west  and  south  of 
east,  and  this  strike  would  take  them  into  the  Volunteer 
Consolidated  Extended  and  Telegraph  sections,  on  the 
eastern  side  of  Black  Horse  Gully.  They  are  not  wide 
at  surface,  but  they  are  numerous,  and  superficially  have 
shown  short  shoots  of  gold  frequent  enough  to  suggest 
that  deeper  exploratory  work  might  result  in  something 
a  good  deal  better  than  has  been  found  hitherto. 

« 
Ophir    {formerly   North    and   New    Eldorado    Mints), 

Sections  1629-93G  (New  Eldorado),  1630-93g,  1631-93g, 
1632-93G,  1633-93G,  1652-93g  (North  Eldorado)— in  all, 
52  acres;  charted  in  the  name  of  J.  N.  Lawson. 

The  principal  works  are  situated  on  1629  and  1652, 
nearly  three-quarters  of  a  mile  south  of  the  Mathinna 
township.  The  old  work  done  from  the  former  main 
shaft  and  from  the  upper  tunnel  was  examined  by  Mr. 
Montgomery,  and  described  by  him  in  1692. 

The  present  company  has  done  a  little  work  from  the 
old  upper  drive,  prospected  at  surface  in  different  parts 
of  the  property,  and  sunk  a  new  main  shaft  to  a  depth 
of  121  feet  in  the  north-west  corner  of  Section  1652.  Tho 
idea  seems  to  have  been  to  sink  here  to  some  depth  and 
crosscut  east  and  west,  perhaps  more  particularly  east,  to 
intersect  the  supposed  faulted  part  of  the  New  Golden 
Gate  reef  south  of  the  crosscourse  in  that  mine.  The 
policy  is  sound,  provided  the  reef  in  question  has  really 
been  faulted,  for  its  heave,  according  to  all  the  rules  of 
faulting,  should  be  to  the  west  of  the  Gate  drives.  But  I 
have  shown  in  my  previous  report  that  there  is  reason  to 
doubt  whether  faulting  has  actually  taken  place,  and 
the  exploratory  crosscut  west  from  the  1200-feet  level  has 
not  come  across  the  missing  part  of  the  reef,  though  it 
has  been  advanced  to  within  90  feet  of  the  western  bound- 
ary of  the  3-acres  section.  That  is  to  say,  the  crosscut 
has  reached  a  line  which,  if  produced  southwards  into  the 
Ophir  section,  would  be  about  the  same  distance,  viz.. 
90  feet  east  of  the  Ophir  new  main  shaft.  This  zone 
of  90  feet  accordingly  represents  a  diatanco  which  has  not 
been  proved,  and  in  which  the  lost  reef  could  occur  if, 
as  said  above,  it  has  been  displaced  by  a  fault.  To  set 
this  question  at  rest,  the  shaft  might  be  deepened  another 
100   or    150    feet,    and    the   crosscut    oast    driven    at    that 
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depth.  I  do  not  think  that  it  is  necessary  to  sink  deeper 
than  that  for  this  purpose  before  opening  out,  for  at  this 
depth  the  country  rock  will  be  found  perfectly  solid  and 
favourable  for  reefs. 

The  shaft,  however,  is  in  a  position  for  proving,  by 
means  of  a  crosscut  at  any  depth  that  may  be  determined 
upon,  the  formations  which  were  intersected  by  the  old 
North  Eldorado  adit,  3  chains  to  the  east.  The  old  underla\' 
shaft,  170  feet  north  of  the  new  shaft,  is  said  to  have 
been  sunk  110  feet  on  a  reef  running  N.W. — S.E.,  about 
18  inches  wide,  and  a  few  tons  of  quartz  crushed.  The 
adit  was  driven  to  prove  this  reef,  and  has  been  put  in  400 
feet  in  a  south-westerly  direction.  The  first  formation 
of  any  note  that  was  passed  through  is  a  quartz  vein  18 
inches  wide,  dipping  north-east  at  70°.  This  was  also 
cut  towards  the  bottom  of  the  new  shaft,  where  it  yielded 
a  few  colours  of  gold.  Past  the  intersection  in  the  adit 
quartz  is  occasionally  seen  in  lumps  and  patches  asso- 
ciated with  flat  arches  of  quartzite.  Bunchy  quartz  in 
a  belt  of  sandstone  3^  feet  wide  would  appear  to  repre- 
sent the  reef  sunk  on  by  the  old  110-feet  shaft;  at  leasfc, 
according  to  its  position,  but  the  two  are  dipping  in 
opposite  directions.  At  30  feet  behind  the  end  of  the 
adit  a  winze  has  been  sunk  34  feet,  where  there  is  a 
quartz  formation  about  1  foot  wide ;  and  in  the  end, 
another  quartz  and  quartzite  formation,  dipping  flat  to 
to  the  west,  is  visible.  The  quartz  all  through  this  adit 
IS  barren,  so  the  gold-bearing  stone  taken  out  of  the  1 10-f»^M 
shaft  must  have  been  a  short  shoot.  The  line  of  the  winze 
reef  is  about  200  feet  south-west  of  the  new  shaft,  and 
as  it  is  underlying  into  the  hill,  the  deeper  t\\e  shaft  i' 
sunk  the  further  the  crosscut  will  have  to  be  drivsn. 
The  same  applies  to  the  reef  at  the  110-feet  shaft.  A 
crosscut  of  about  500  feet  from  the  new  shaft,  in  a  south- 
west direction,  would  prove  all  ground  between  the  shaft 
and  the  new  Eldorado  adit,  but  it  should  be  looked  upon 
as  purely  speculative  and  prospecting  work. 

Xev)  Eldorado  (Section  1629;. — The  old  work  done  on 
this  has  been  described  in  detail  by  Mr.  Montgomery, 
and  there  is  no  necessity  for  me  to  go  over  the  ground 
covered  by  his  report.  The  surface  workings  in  the 
centre  of  the  section  show  that  a  reef  half  a  foot  to 
2  feet  in  width  runs  in  a  direction  20°  south  of  east,  and 
has  been  stoped  down  to  varying  depths,  the  maximum 
being   over   50   feet.     The   stone   is   said    to    have   yielded 


from  18  dwts.  to  1  oz.  of  gold  per  ton,  and  some  of  it 
nearly  4  ozs.  per  ton.  The  old  drive  east  is  now  unsafe^ 
r,nd  the  stopes  above  are  inaccessible.  An  underlay  winze 
nas  been  recently  sunk  from  this  drive  to  a  depth  of  42 
feet  on  quartz  which  yields  prospects  of  gold,  but  not  pay- 
able. A  little  free  gold  is  noticeable.  In  the  drive  above 
this  winze,  onwards  for  50  feet,  the  quartz  has  been 
found  gold-bearing,  and  the  work  has  connected  with 
the  old  workings  on  the  surface.  The  main  adit,  con- 
tiniied  further  south  for  20  feet,  passes  through  what 
has  been  regarded  as  the  other  part  of  the  reef,  which 
has  been  followed  for  a  couple  of  hundred  feet  west- 
The  channel  is  4  to  5  feet  wide,  filled  with  clay  and  soft 
rock.  A  winze  sunk  near  the  beginning  of  the  drive 
went  down  60  feet,  carrying  a  couple  of  inches  of  stone 
on  the  south  wall.  A  little  west  of  this  a  rise  has  been 
put  up  18  feet,  but  no  stone  stoped  from  it-  A  small 
vein  of  milky  quartz  has  been  followed  in  the  drive,  but 
it  was  not  worth  anything,  though  a  nice  bit  of  stone 
was  met  with  now  and  then.  A  flat  lode  crosses  the 
drive  from  north  to  south,  dipping  eavSt  at  right  angles 
to  the  southerly  dip  of  the  main  reef.  It  has  been 
driven  upon  south,  but  the  drive  is  filled  with  mul- 
lock. At  the  west  end  of  the  main  level  the  vein  is  small 
and  tight,  carrying  a  little  gold,  but  practically  of  no 
value.  A  crosscut  north  from  this  level  might  have 
disclosed  better  stone,  but  nothing  permanent  can  be 
expected  without  proving  at  greater  depth.  The  dis- 
turbances in  consequence  of  slides  will  make  work 
rather  difficult  and  uncertain.  A  little  work  has  been 
done  by  a  short  drive  east,  but  very  little  stone  was  met 
with.  A  main  shaft  was  sunk  in  the  south-east  part  of 
this  section  to  a  depth  of  171  feet,  and  a  crosscut  begun 
at  the  163-feet  level  to  intersect  the  reef  at  somewhat 
more  than  100  feet  below  the  levels  just  described.  I 
could  not  learn  in  which  direction  this  crosscut  had  been 
driven,  but  the  best  direction  for  avoiding  the  disturbed 
ground  and  reaching  tha  reef  quickly  would  be  due  north. 

New  Eldorado  (Section  1630). — On  this  section,  120 
feet  north  of  the  south  boundary,  is  an  old  underlay 
shaft  (Whip  shaft),  sunk  to  113  feet,  from  which,  I 
undertsand,  three  short  drives  were  put  in  on  a  reef  about 
a  foot  wide.  Mr.  Montgomery  reports  77  tons  as  being 
taken  from  this  shaft,  and  yielding  105  ozs.  of  gold. 
The  reef  runs  about  east  and  west,  and  dips  to  the  south. 
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The  works  are  iuaccessible  now,  but  the  good  stone  found 
in  the  old  days  makes  it  likely  that  there  is  something 
here  whicli  is  worth  exploring.  No  solid  stone  is  seen, 
and  probably  the  reef  consisted  of  bands  or  leaders 
in  comparatively  soft  slate.  Some  recent  trenching  to 
the  east  disclosed  a  little  gold  in  the  softened  slate.  The 
ground  in  this  part  of  the  section  is  traversed  by  several 
outcropping  veins,  which  have  been  tested  by  Mr.  Hitch- 
cock, the  mine  manager;  but  as  the  result  in  each  case 
IS  about  the  same,  I  need  not  particularise.  Some  long 
outcrops  have  been  sunk  or  trenched  upon,  and  have 
occasionally  given  gold  prospects,  but  when  followed 
down  a  little  the  quartz  is  replaced  by  clean  country. 

Section  1632. — This  section  is  traversed  by  more  than 
one  line  of  reefs,  running  north-west.  One  such  line 
passes  out  of  the  section,  at  its  north-west  corner ;  another 
passes  south-east  down  below  the  Whip  shaft.  These  lode- 
lines  arc  characterised  by  short  shoots  of  quartz  with 
variable  gold  contents.  The  country  is  slate,  with  thin 
beds  of  sandstone,  often  sericitised,  striking  N.  30°  W., 
and  dipping  south-west.  A  good  deal  of  trenching  and 
superficial  work  has  been  done-  on  these  lines,  and  the 
quartz,  rather  white  and  free  from  sulphides,  ahould 
be  favourable  for  specimen  gold.  Its  occurrence  is  so 
irregular  at  and  near  the  surface  that  up  to  the  present 
shallow  work  has  been  unsuccessful.  Either  something 
more  definite  will  have  to  be  located  or  hopes  must  be 
fixed  on  deep  exploration. 

During  the  past  year  the  Ophir  sections  have  been 
diligentlv  prospected  by  Mr.  Hitchcock  without  coming 
upon  anything  which  promises  to  be  permanent.  The 
work  ofTcring  most  result  appears  to  be  the  deepening  of 
the  new  main  shaft,  and  exploring  from  it  into  the  hill. 
We  are  here  in  a  different  zone  of  reefing-country  from 
that  of  the  Gate  line.  The  reefs  run  much  more  west 
of  north,  and  seem  to  be  subsidiary  to  the  main  north 
and  south  reef-lines  of  the  district,  filling  fractures  which, 
as  it  were,  connect  the  parallel  north  and  south 
main  zones.  This  makes  any  prediction  hazardous, 
but  it  is  probable  that  the  good  stone  formerly  me\ 
with  at  comparatively  shallow  levels  will  be  replaced 
in  depth  by  a  more  permanent  make,  provided  that  the 
troublesome  faults  can  be  avoided.  The  chance  of  meet- 
ing with  a  faulted  part  of  the  Gate  reef  is  slender ;  but. 
apart  from  that,  the  property  offers  facilities  and  fail 
prospects  for  deeper  exploratory   work. 
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Victorian    Golden    Gate. 

This    property    comprises    Section    527-g    (10    acres),    in 
"the  name  of  S.  J.  Plain,  and  Section  349r,  (10  acres),  in 
the    names   of   G.   T.   Gibson   and   J.    F.   O'Kellv,   and   is 
situate  about  50  chains  south  of  the  Mathinna  township. 
The    recent    work   is   in    the   southern    part    of    Section 
527-G,  where,  at  the  bottom  of  the  hill,  west  of  the  Eldor- 
ado,   a   crosscut    has    been    driven    north-east    across    grey 
slates,  which  dip  south-west.     At  222  feet  in,  a  reef  has 
been    intersected,    which    appears    to    run,    roughly,    in    a 
south-easterly    direction.       It    was    followed    for    30    feet, 
and  then  sunk  on  by  an  underlay- winze  for  30  feet ;   but 
in  the  drive  east  of  the  winze  it  has  been   lost,  and  not 
recovered,   though   the   level    was   continued    for    200    feet 
further.         The    continuation,     however,    has    pursued     a 
north-east     direction,    which    is    hopelessly    wrong,    being 
nearly  at  right  angles  to  the  observed  course  of  the  roef. 
The  position  of  the  workings  is  not  favourable  for  shal- 
low drives,  as  the  reef  will  pass  under  the  gully  just  ahead, 
but   backs  can   be  obtained   once   the   gully   is  passed-     I 
could  learn  nothing  about  results  from  the  quartz  taken 
from   the  reef.     The  first   thing   necessary   to   be  done   at 
this    mine   is   to    find    the    continuation    of    the    reef.     It 
must   also  be   made   clear   whether   it   has   been    displaced 
by   a   fault   or   left   by   the   altered    course    of    the   drive. 
The   reef   would   appear   to   bear   into    the   Ophir    Section 
1632.     Judging    from    general    experience    on    this    field, 
exploration    by    adit    is     not    favourable    for    permanent 
work,    the    large    reefs    being    developed    at    considerable 
depths.     The  poor  and   disordered   character   of   the   reefs 
disclased  by  adits  not  far  from  surface  inevitably   brings 
driving  to  a  standstill ;   and  if  no  capital  is  provided   for 
the    difficulties    of    deeper    work,    mines    are    abandoned, 
and  it  is  not  easy  to  get  them  re-started,  even  when  there 
is  fair  warant  for  doing  so.     This   hillside  gives  evidence 
of  reefs  existing,   from  which  a  certain  amount   of  stone 
has    been    taken,   and    below    the    zone    of    superficial    dis- 
turbance more  solid  quartz  may  be  expected  to  prevail. 

In  the  eastern  part  of  527-g  is  a  belt  of  reefing-country  5 
or  6  chains  wide,  which  has  been  prospected  by  means 
of  numerous  trenches  and  shafts.  The  stone  outcropping 
IS  a  white,  glassy,  yellow-stained  quartz,  generally  in 
light-coloured  sericitised  sandstone,  in  bands  alternating 
with  slate.  O'Kelly's  reef,  in  this  belt,  has  a  direction 
of  N.  40^  W.,  and  consists  of  a  quartz  vein  in  a  small 
band   of   sandstone,    in    slate,    in    a    vertical    position.     A 
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little  gold  has  been  got  iu  it.  This  mixture  of  quartz  and 
sandstone  is  known  locally  by  the  name  of  "  native  cat.* 
There  are  parallel  runs  of  such  reefs  east  of  the  track 
up  the  hill,  from  which  gold  has  been  got  in  the  course 
of  prospecting.  These  reefs  are  generally  a  foot  or  15 
inches  wide. 

Some  very  old  workings  exist  on  the  western  side  of  the 
hill  down  the  fall  to  the  tunnel,  and  a  rich  patch  of  gold 
is  said  to  have  been  struck  at  one  time. 

Section  1154-93g  (10  acres). 

This  is  a  vacant  section,  formerly  in  the  name  of  T,  C. 
Goodall,  when  the  name  of  the  mine  works  was  the  Golden 
Gate  Hinges,  otherwise  West  Gate.  The  adit  is  situate 
30  chains  south  of  Mathinna,  east  of  the  track  up  Black 
Horse  Gully,  and  has  been  driven  N.  49°  E.  into  the 
Golden  Gate  ridge  for  168  feet.  At  20  feet  in,  a  rubbly 
formation  of  twisted  pyritous  graphitic  slate,  with  flat 
veins  and  blows  of  quartz,  begins,  and  continues  to  the 
end.  At  108  feet  in,  are  a  shallow  winze  and  short 
drive  to  the  north-west.  Near  the  winze,  the  slate^ 
which  elsewhere  in  the  drive  has  an  underlay  to  the 
north-east,  dips  west.  The  easterly  dip  of  the  strata  on 
tins  sidv^  of  the  hill  is  only  seen  elsewhere  where  the  track 
enters  Mathinna.  nearly  opposite  the  old  post  office. 

Marft/fi's   Sf^rf/nn,    451 -o    (18   nrrcft). 

This  is  in  the  name  of  Alex.  Forbes  Martyn,  on  the 
east  fall  of  the  City  of  Hobart  hill  range,  half  a  mile 
south-wv^st  of  Mathinna.  At  about  GO  feet  abm^e  the 
valley  two  shafts  have  been  sunk,  150  feet  apart.  The 
north  shaft  has  bi>en  sunk  72  feet ;  and  at  60  feet  a 
crosscut  was  driven  east  tlirough  reef  formation,  wath 
and  carrying  a  little  gold.  The  bearing  is  stated  to  be 
bands  of  quartz,  said  to  be  9  inches  wide,  well  mineralised, 
north-west,  and  uncertainty  exists  as  to  whether  this  is 
the  same  reef  as  is  seen  at  the  outcrop,  or  whether  there 
is  here  a  junction  of  two  reefs.  The  shaft  was  begun 
about  ten  years  ago,  and  good  prospects  were  obtained. 
It  went  down  for  50  feet  on  the  wall  of  the  reef,  nearly 
vertically,  and  the  latter  then  went  right  out  of  the 
shaft  to  the  east.  The  strata  also  dip  east  in  the  cross- 
cut- At  100  feet  north  of  the  shaft  the  reef  has  been 
exposed  in  a  trench,  15  feet  lower  down  the  hill.  Mr» 
Martyn    tells    me   that    the    gold    is    finely    disseminated 
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through  the  stone,  no  coarse  gold  being  seen.  It  is  his 
intention  to  deepen  the  shaft  another  100  feet ;  a  wise 
policy  as  far  as  it  goes,  but  it  should  be  sunk  still  deeper. 
Southwards  the  reef  outcrop  has  been  trenched  across 
at  intervals,  and  the  south  shaft  sunk  8  feet  east  of  it  to  a 
depth  of  50  feet,  and  then  intersected  the  reef,  which 
consists  there  of  blue  quartz,  said  to  be  8  feet  wide. 
The  stone  is  hard,  vughy,  mottled,  blue  quartz.  Mr. 
Marty n'  sampled  it  in  2-feet  sections,  and  says  that  on 
the  footwall  the  assay  yield  reached  5  dwts.  per  ton. 
An  old  upper  crosscut  at  25  feet  also  intersected  the 
reef  for  6  feet.  Both  reef  and  country  at  surface  dip 
west,  but  in  descending,  become  vertical,  and  then  change 
their  underlay  to  an  easterly  direction.  The  reef  has 
been  prospected  for  130  feet  south  of  this  shaft  by 
trenches.  The  stone,  where  exposed,  is  rather  flinty-look- 
ing, and  has  given  some  fair  prospects.  Endeavours  hava 
been  made  to  discover  stone  higher  up  the  hill  to  the 
west,  but  without  success. 

The  reef  is  about  3  chains  west  of  the  road.  It  must 
obviously  be  a  parallel  one  to  that  of  the  City  of  Hobart. 
The  latter  ought  to  pass  through  the  section  from  north  to 
south  higher  up  the  hill.  Notwithstanding  the  local 
variableness  of  the  dip  of  the  strata,  the  general  underlay 
in  this  belt  of  country  is  still  in  a  westerly  direction. 
But  we  enter  here  another  reefing  zone,  that  of  the  City 
of  Hobart  line,  roughly  parallel  to  the  Gate  line,  with 
which  it  is  connected  by  the  north-west  reefs  system, 
already  described  in  this  report. 

City    of   Hohnrt    Mine. 

Three  sections  are  charted  in  the  name  of  the  City  of 
Hobart  Gold  Mine,  Limited,  viz.: — 472-g  (10  acres), 
520-G  (10  acres),  521-g  (10  acres).  The  main  workings, 
however,  are  on  the  20-acre  Section  618,  in  the  name 
of  the  Commercial  Bank;  and  two  sections  (223-83.  5 
acres;  and  94-93g,  10  acres)  are  still  held  by  tlie  Tas- 
manian   Exploration   Company.  Limited. 

The  properties  are  idle,  and  the  workings  inaccessible. 
I  can,  therefore,  only  form  an  opinion  from  information 
received,  and  by  examining  the  indications  supplied  by  the 
work  done  from  the  surface. 

The  old  main  shaft  (now  fallen  in)  is  on  Section  618, 
a  quarter  of  a  mile  south-west  of  Mathinna.  The  ^irs. 
work  was  carried  on  some  thirty  years  ago  bv  adit, 
a    crosscut    tunnel    striking    the    reef,    4    feet    wide,    at 
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50  feet  from  surface.  This  was  then  driven  upon  for 
500  feet,  much  of  it  proving  mullocky;  but  Mr.  A.  A. 
Butler  reported  that  the  quartz  obtained  from  120  feet 
of  reef  was  crushed,  and  averaged  1  oz.  of  gold  per  ton. 
The  main  shaft  was  sunk  660  feet,  and  according  to  Mr. 
Peter  Irvine,  who  was  the  mine  manager  from  1877  to 
1881,  the  reef  carried  about  3  feet  of  loose  quartz,  worth 
over  1  oz.  of  gold  per  ton,  down  to  a  depth  of  300  feet. 
At  580  feet  a  slide  displaced  the  reef  weet  and'  north. 
The  reef  where  the  shaft  was  sunk  has  a  north  and  south 
bearing,  and  is  nearly  vertical,  or  with  a  slight  dip  to 
the  east.  At  a  depth  it  is  stated  to  have  changed  its 
underlay  to  the  west.  Though  the  stone  was  good  the 
shoot  of  gold  was  short.  An  expensive  system  of  60-feet 
levels  was  followed,  and  shaft-sinking  continued  without 
accompanying  driving  on  the  course  of  the  lode.  The 
slide  was  met  with,  and  the  company  became  discouraged, 
though  if,  as  I  am  credibly  informed,  £80,000  worth  of 
gold  was  obtained,  there  was  certainly  ample  warrant 
for  continuing  work.  In  a  southerly  direction,  about 
150  feet  from  the  main  shaft,  a  small  prospecting  shaft 
(City  Extended)  has  picked  up  a  vein  6  inches  wide, 
carrying  gold;  and  200  feet  further  south,  just  inside  the 
north  boundary  of  521-g,  is  another  shaft,  supposed  to 
have  struck  gold-bearing  stone.  There  are  several  runs 
of  veins  in  this  zone,  and  it  is  difficult  to  connect  the 
different  workings  satisfactorily ;  but  the  surface-trench- 
ing would  indicate  that  the  northern  shaft  is  on  a  con- 
tinuing  vein   of   the   main   reef. 

In  the  north-western  part  of  Section  618  are  several 
old  shafts  and  trenches  on  a  lode  apparently  running 
north  and  south  along  the  western  boundary,  and  known 
as  the  North  City  of  Hobart  reef.  The  deepest  shaft 
was  180  feet  deep.  The  reef-channel  seems  to  be  a  couple 
of  feet  wide,  and  has  been  worked  at  surface  for  some 
distance  along  its  course.  Reports  state  that  it  is  a 
low-grade  reef,  averaging  only  2  or  3  dwts.  per  ton.  Its 
bearing  is  east  and  north,  and  it  dips  east,  a  parallel 
reef  evidently  to  the  main  reef;  there  being  a  distance 
of  about  3  chains  between  the  two,  if  each  maintains  its 
course.  A  little  to  the  east  of  this  line  a  new  main 
shaft  has  been  sunk  recently  ,  but  work  was  suspended  when 
it  reached  a  depth  of  100  feet,  and  I  do  not  know  whether  the 
reef  was  struck.  In  cutting  the  engine-plat  a  reef  was 
exposed,  prospects  from  which,  I  am  told,  went  3  dwts. 
of  gold.    Not  long  ago  Mr.  T.  Andrews  cut  the  excavation 
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for  a  new  shaft,  130  feet  west  of  the  old  main  shaft,  with 
a  view  of  working  the  main  reef  from  it.  The  idea  was 
to  drive  south  beyond  the  old  workings,  pi*ove  the  reef 
upon  which  the  property  was  floated,  and  test  the  junc- 
tion of  three  distinct  reef-chanels  in  that  direction. 
The  position  of  the  proposed  shaft  seems  favourable  for 
these  objects,  and  it  enjoys  the  advantage  of  being  in 
solid  ground. 

In  the  south  corner  of  this  section  are  the  old 
Champion  shafts  on  more  than  one  reef.  The  priiuipal 
reef,  which  is  reported  to  have  yielded  7  dwts.  per  ton, 
strikes  a  little  south  of  north-west,  and  dips  south-west, 
if  continuous,  it  must  intersect  the  City  main  reef. 

The  North  City  and  the  Main  reef  arc  both  reefs  that 
require  prospecting,  especially  the  latter,  which  has 
yielded  so  much  gold-bearing  stone  of  good  quality.  Mr. 
Irvine  has  stated  that  below  300  feet  the  white  friable 
quartz  is  replaced  by  blue  laminated  quartz,  heavily 
charged  with  auriferous  arsenical  pyrites.  It  would 
seem,  therefore,  that  a  good  plan  for  the  owners  is  not 
to  attempt  restoring  the  old  main  shaft,  but  to  pick  up 
the  main  reef  from  a  new  shaft  well  out  of  the  influence 
of  the  old  workings,  and  open  out  on  it  at  a  moderate 
depth.  Each  of  the  sites  which  have  been  c«uteu)i)lated, 
^iz.,  that  of  the  new  shaft  already  begun,  and  that  pre- 
pared by  Mr.  T.  Andrews,  has  advantages  of  its  own, 
according  to  the  aim  in  view. 

It  is  singular  that  what  may  be  called  an  ounce  pro- 
position has  remained  idle  for  so  long.  The  neglect  to 
keep  exploratory  work  well  ahead  while  production  and 
sinking  were  going  on  was  undoubtedly  responsible  for 
the  despair  which  settled  down  on  the  proprietors  after 
they  had  picked  the  eyes  out  of  the  mine,  and  which 
eventuated  in  the  abandonment  of  a  property  which  had 
promised  so  well-  The  consequence  is,  the  exploratory 
vork  remains  to  be  carried  out  Thrugh  nothiitg  "ert.nn 
can  be  predicted  there  is  good  reason  for  expecfing  that 
judicious  development  expenditure  would  be  wall  repaid. 
The  lode  junctions,  which  must  take  pla^e  at  some 
points,  the  converging  directions  of  several  of  the  veins, 
even  the  narrowness  of  many  of  them,  ind  cate  a  system 
of  fractures  which  will  possibly,  in  more  than  one  place, 
unite  to  form  larger  bodies  of  stone,  accompanied  by 
concentrations  of  gold,  which  past  work  has  shown  the 
reef  to  hold.     This  is  really  all  that  can   be  ?aid   at  pre- 
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sent.  The  zone  is  indisputably  gold-bearing,  but  search 
for  the  shoots  cannot  be  properly  undertaken  without  the 
outlay  of  considerable  capital. 


Alluvial  .Flats. 

In  both  the  Black  Horse  and  Long  Gullies  there  is  a 
good  deal  of  alluvial,  which  has  been  washed  down  by 
the  main  creeks  and  their  tributaries.  As  these  creek- 
courses  intersect  reef-lines,  besides  receiving  the  sheddings 
from  auriferous  reef  outcrops  on  the  hill  flanks,  a  good 
deal  of  gold  must  have  found  its  way  into  the  valleys. 
Thirty-five  years  ago  a  considerable  number  of  men  were 
engaged  in  working  the  ground,  which,  I  am  informed, 
has  never  been  what  may  be  called  rich.  Considering  the 
number  of  gold-bearing  reefs  in  the  surrounding  hills 
this  might  be  thought  inexplicable,  if  we  did  not  take 
note  of  the  fact  that  the  gullies  are  comparatively 
recent  in  origin.  They  have  been  formed  while  the 
country  has  been  assuming  its  present  configuration,  and 
consequently  there  has  not  been  time  for  any  large  con- 
centrations of  gold  to  accumulate.  The  be.st  part  of 
the  alluvial  field  has  been  that  at  the  mouth  of  the 
Black  Horse  Grully,  east  of  the  township,  where  the 
deposit  averages  from  6  to  7  feet  in  depth.  Higher  up 
th(»  gully  the  depth  increases  to  between  10  and  30 
feet,  finally  shallowing  to  a  few  feet.  It  would  seem, 
therefore,  that  some  bar  of  bedrock  crosses  the  valley 
lower  down,  damming  the  alluvial  to  some  extent.  The 
lead  6n  this  line  has  been  turned  over  at  intervals  for  1| 
miles  for  a  width  of  about  400  feet.  In  the  early  davs 
small  nuggets  up  to  4  or  5  dwts.  were  common,  and  I  am 
informed  that  once  a  piece  was  found  weighing  1  oz.  10 
dwtsS.  The  gold  is  always  well  waterworn.  Mr.  W. 
Stevens  tells  me  that  he  found  the  alluvial  east  of  the 
Golden   Stairs  yielding  3  grs.   to  the  dish. 

For  a  long  time  it  has  been  thouc;ht  that  the  cradlin'^ 
operations  of  former  days  did  not  exclude  the  possibility 
of  the  deposit  being  payable  if  treated  by  the  modern 
method  of  hydraulic  sluicing.  Mr-  Leslie  Jolly  has 
re^^ently  endeavoured  to  ascertain  the  value  of  the 
ground,  and  some  extensive  boring  was  carried  out  by 
Mr-  Geo.  Webb,  of  Mathiniia.  Eighty-seven  holes  were 
put  down,  a  chain  apart,  in  10  lines;  the  lines  being  8 
to   10  chains  apart. 
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The  deposit  consists  of  about  3  feet  of  ''lay  and  small 
drift,  covering  quartz-wash  mixed  with  C;  ^y,  and  the 
whole  lying  on  a  layer  of  pipe-clay,  which  covers  the 
bedrock.  T  was  informed  that  the  gold  is  found  on  and 
in  the  pipe-clay. 

General  information  is  to  the  eflect  that  sufficient  water 
for  hvdraiilic  sluicins:  can  be  brought  in  from  the  Tyne 
with  100  feet  of  pressure;  and  the  report  furnished  to 
Mr.  Jolly  IS  to  the  effect  tuat  the  total  cost  ot  reco vex- 
ing the  gold  would  not  exceed  3d.  per  cubic  yard,  or  say, 
equal  to  IJ  grains  of  gold.  The  ground  is  certainly 
shallow,  but  there  is  a  total  absence  of  boulders  and  tree 
stumps. 

The  valley  of  the  South  Esk  must  certainly  hold  a  cjood 
deal  of  gold  in  the  aggregate,  brought  down  by  that  river 
and  Dan's  Rivulet,  and  all  the  lateral  tributaries. 
It  is,  however,  a  broarl  valley,  and  the  gold  will  no  doubt 
be  found  considerably  scattered.  The  best  alluvial  is 
nearest  to  the  present  river.  I  understand  that  boring 
was  carried  cij  at  Marshall's  some  years  ago,  and  that  as 
much  as  half  a  dwt.  per  dish  has  ^?en  obtaiiird  there. 
Some  desultory  hole-sinking  has  beeii  done  here  and 
there  in  the  alluvial  of  this  plain,  bui  without  result. 
If  the  South  Esk  alluvial  could  be  sy&tcmalically  pro- 
spected, there  is  a  fair  chance  of  some  discovery  of  pay- 
able ^ound,  for  there  must  be  places  where  concentration 
has  taken  place.  For  ages  quartz  gravel  and  any  accom- 
panying gold  have  been  carried  down  from  the  ]^»:^thinna 
and  South  Mount  Victoria  fields,  and  deposited  n  the 
Esk  Valley.  I  suppose  that  everywhere  ovei  this 
rather  broad  plain  a  little  fifold   can   be   found  ;    but   it   is 
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also  extremely  likely  that  definite  channels  of  concentra- 
tion exist  somewhere  as  yet  undiscovered. 

Conclusion. 

lu  concluding  this  part  of  my  report,  I  realise  more 
than  ever  that  the  intermittent  and  half-hearted  way 
in  which  so  many  of  these  properties  have  been  worked 
has  been  very  disadvantageous  to  the  interests  of  the 
field.  A  little  money  has  been  raised,  and  when  it  has 
been  spent,  and  the  gold-shoot  worked  out  or  faulted, 
operations  have  been  suspended,  and  the  reputation  of 
the  field  suffers  in  consequence.  The  sooner  it  4s  recog- 
nised that  it  is  neither  a  poor  man's  nor  a  poor  company's 
field,  the  better.  The  rewards  will  only  fall  to  the  lot 
of  those  who  persevere  in  serious  work-  The  New  Golden 
Gate  has  been  one  prize ;  the  other  deep  mine  (The  Tas- 
manian  Consols)  may  be  another.  The  undeveloped  pro- 
perties of  the  Jubilee  and  City  of  Hobart  invite  an  out- 
lay sufficient  to  really  prove  their  value;  and  the  owners 
should  meet  with  no  insuperable  difficulty  in  procuring 
the    necessary    capital. 

The  Gladstone  and  Eldorado  hills  have  really  only 
been  scratched.  The  Miners  Dream  and  Telegraph  hill 
is  almost  virgin  ground,  and  no  one  can  say  what  it 
might  develop  into  in  depth.  In  fact,  the  part  of  the 
field  covered  by  this  report  could  be  described  in  a  sen- 
tence— ''  prospected  but  not  developed."  But  there  is  no 
valid  reason  whv  work  should  not  be  resumed.  Ordinary 
mining  risks  must,  of  course,  be  faced.  Gold  may  not 
be  met  with  at  any  given  point,  but  that  it  exists,  and 
in  quantity  too,  in  the  reef-channels  below  this  field,  does 
not  admit  of  any  doubt  whatever. 

Part  III.  of  my  report  on  Mathinna  will  be  prepared 
after  a  future  visit. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.    H.    TWELVETREES', 

Government  Geologist. 
W.  H.  Wallace,  Esq., 

Secretarv  for  Mines,  Hobart. 
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REPORT    ON    COX'S    BIGHT    TINFIELD. 

[With  One  Map.] 


Government  Geologist's  Office, 

Launceston,  5th  December,  1906. 
Sir, 

I  HAVE  the  honour  to  report  that,  as  instructed  by  you, 
I  proceeded  to  Cox's  Bight  on  the  31st  August,  and 
returned  to  Hobart  on  the  18th  of  the  next  month.  I 
was  accompanied  by  Mr.  M.  J.  Griffin,  Inspector  of  Mines 
for  the  Northern  and  Southern  Division. 

The  country  bordering  on  the  Bight  is  little  known, 
and  the  land  outside  the  mountain  ranges,  which  hem  in 
the  little  strip  of  flat  country  on  the  sea-shore,  is  practi- 
cally terra  incognita. 

The  Bight  is  a  broad  bay  on  the  south  coast  of  Tas- 
mania, 6  miles  across,  divided  into  two  smaller  bays  by  a 
small  promontory  (Point  Eric),  which  rises  to  a  conical 
summit,  160  feet  above  the  surface  of  the  water.  The  horn 
of  the  west  bay  is  formed  by  the  precipitous  bluff  range, 
known  locally  as  Cox's  Bluff  (charted  as  New  Harbour 
BluflF) ;  that  of  the  eastern  bay  is  the  hill  range  which 
terminates  in  what  the  fishermen  call  Red  Point.  The 
distance  from  South- West  Cape  is  about  12  miles;  and 
from  Recherche,  by  water,  36  miles. 

Between  Catamaran,  at  Recherche,  and  the  Bight  the 
country  is  wholly  uninhabited  by  man.  In  1901  and 
1902  Mr.  T.  B.  Moore,  under  instructions  from  the  Sur- 
veyor-Greneral,  cut  and  marked  a  track  from  Hastings  to 
Cox's  Bight,  passing  the  western  head  of  Port  Davey, 
and  his  reports  on  same  are  published  in  the  Surveyor- 
General's  Annual  Reports  for  1900-1901  and  1901-1902. 
With  reference  to  the  Cox's  Bight  section  of  his  track 
(between  the  mouth  of  the  Old  River  and  Point  Eric), 
he  says :  — "  Primary  and  eruptive  rocks  occupy  the  whole 
of  this  line  of  country.  Silurian  slates  and  schists,  highly 
mineralised,  occur  in  places  along  Bathurst  Harbour,  which 
are  well  worthy  the  attention  of  prospectors.  At  Cox's 
Bight  a  granite  boss,  about  \\  mile  in  diameter,  rises 
through   the   Silurian   strata   at   the  southern    end    of   the 
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Bathurst  Range.  The  creeks  on  the  east  and  west  side  of 
this  intrusive  mass  have  been  worked  in  a  very  primitive 
way  for  alluvial  tin.  If  a  good  supply  of  water  were 
stored,  and  the  old  workings  sluiced  in  a  systematic  wav. 
I  estimate  that  a  far  greater  quantity  of  ore  would  bo 
won  than  that  previously  obtained.'' 

Mr.  Moore's  observations  on  the  mineral  characteristics 
of  the  country  between  Hastings  and  Fort  Davey  are  the 
only  ones  that  have  been  published.  It  is  known  that  as 
far  as  the  New  River,  or  the  south  end  of  the  Arthur 
Range,  the  prevalent  geological  formations  are  Permo- 
Carboniferous  sandstones  and  shales,  and  the  eruptive  trap 
rock  (diabase)  of  Mesozoic  age.  The  western  mineral 
country  appears  to  come  in  at  the  New  River,  for  Mr. 
Moore  mentions  limestone  in  that  basin  containing  traces 
of  copper  pyrites,  tetrahedrite,  carbonate  of  copper,  and 
galena.  Thence  westwards  the  country  consists  of  slates, 
schists,  and  quartzites,  which  have  been  unprospected  for 
mineral,  but  in  which  discoveries  will  verv  likelv  be  made 
when  the  area  is  made  accessible  bv  the  construction  and 
maintenance  of  tracks.  The  mountain  ranges  preserve  the 
usual  north  and  south  or  north-west  and  south-east  trend, 
terminating  seawards,  as  a  rule,  in  bold,  lofty  bluffs ;  and 
a  track  overland  from  Recherche,  if  anywhere  near  the  sea, 
would  have  to  reckon  with  these  promontories.  In  March 
this  year  Messrs.  Tyler  and  Harper  were  commissioned 
to  go  overland  from  Recherche  to  the  Bight  to  find  a 
route  for  a  track.  The  way  they  went  was  as  follows:  — 
Co(jkle  Creek,  2  miles  past  Recherche;  across  to  South 
Cape,  on  to  the  beach ;  across  Coal  Mine  Hill,  past  the 
old  Government  Huts ;  across  South  Cape  Creek  (by  wad- 
ing), up  Fluted  Cape  (1600  feet) ;  thence  to  Granite  Bay 
and  Shoemaker  Point;  thenco  to  Snrjuise  River  (crossed  at 
mouth  by  wading),  and  along  beach  to  Tom  Pretty's 
Point ;  from  thence  to  the  New  River  (crossed  by  raft)  ; 
and  1  h' nee  to  Deadman's  Bay,  and  up  the  great  High 
BlulT  (i;.'  )0  feet)  ;  west  of  this  to  the  Louisa  Plains  and 
bay,  sejjarated  from  Cox's  Bight  by  the  dividing  range  of 
quartzito  and  schist.  What  time  was  occupied  in  cutting 
their  way  tlirough  to  the  Bight  does  not  aj^pear  from  the 
published  account,  but  the  return  journey  was  made  in 
five  days,  with  one  day's  interruption  by  accidents  and 
weather.  They  tliink  that,  with  a  boat  at  New  River,  a 
track  could  be  made  taking  only  three  days  to  walk. 
It  would  seem  certain,  however,  that  a  four-day  track  is 
possible. 
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Mr.  T.  B.  Moore's  track  to  Hastings  is  much  longer, 
And  crosses  the  high  land  at  the  heads  of  the  rivers.  This 
avoids  the  steep  ascents  of  the  bluffs  near  the  sea,  and 
secures  a  tolerably  even  grade;  in  fact,  Mr.  Moore  says  a 
railway  grade  can  be  obtained. 

During  my  stay  at  the  Bight  we  discussed  the  question 
of  the  route  with  Mr.  Gaffney,  and  possibly  might  have 
returned  overland  if  the  weather  had  been  better,  and  the 
old  boat  on  the  right  side  of  the  New  River.  For  the 
purposes  of  the  Bight,  a  track  to  Recherche  is  the  one 
that  is  most  needed,  and  although  the  country  is  rough, 
it  lias  been  shown  that  no  insuperable  difficulties  exist. 
The  men  who  are  developing  the  resources  of  the  State  in 
such  an  isolated  spot  are  entitled  to  a  more  certain  and 
more  easily  available  means  of  communication  than  is 
afforded  by  the  little  steamer  which  pays  periodical  visits. 
If  the  stores  run  out,  or  a  conflagration  takes  place,  or 
any  serious  accident  happens  during  the  absence  of  the 
steamer,  the  result  may  be  disastrous.  For  such  eventu- 
alities a  track  through  to  the  nearest  settlement  is  most 
desirable. 

Between  the  Bight  and  the  New  River  such  a  track 
would  pass  through  schist-country,  in  which  most  pro- 
bably mineral  discoveries  will  be  made.  This  south-west 
corner  of  the  island  has,  owing  to  its  inaccessibility, 
received  no  attention  from  prospectors.  Much  of  it  con- 
sists of  barren-looking  quartzite,  very  unpromising  from 
a  mineral  point  of  view;  but,  on  the  other  hand,  granite 
and  favourable-looking  schist  and  slate  belts  exist,  which 
it  is  difficult  to  believe  are  destitute  of  ore  deposits. 

Overland  by  Moore's  track  from  the  Bight  it  is  not  more 
than  7  or  8  miles  to  water,  at  the  head  of  New  Harbour 
Creek,  which  is  an  inlet  of  Big  Bay,  Bathurst  Har- 
bour ;  and  if  tin-mining  here  progresses,  it  may  be  the 
means  of  opening  up  the  Port  Davey  district. 

The  high  ranges  round  the  Bight  are  partly  bare,  with 
their  crests  of  white  quartzite  shining  like  snow,  or  lightly 
timbered  on  the  spurs  and  heights,  with  heavy  growths  of 
myrtle,  sassafras,  gum,  and  fern  in  the  ravines,  whicli 
deeply  score  their  sides. 

The  Bathurst  Range  rises  to  2800  feet  at  the  trigono- 
metrical station,  but  a  view  of  the  latter  is  obscured  by 
the  nearer  eminence  of  Foley's  Pimple,  the  conical-looking 
end  of  a  spur  from  the  range,  from  which,  in  a  series  of 
saddles  and  prominences,  a  ridge  descends  to  sea-lcvcl 
at  Point  Eric. 


Ixxii 


Geology. 

The  succession  in  the  geological  record  at  the  Bight  may- 
be succinctly  presented  in  tabular  form,  as  under:  — 


RKrKNT. 


Tkhtiauy 


Swamp  and  lajxoon  land  at  foot  of  terrace 
jfround.  This  deposit  descends  to  a  few 
feet  below  sea-level,  'lerraces  of  tin- 
bearinj?  (ietritus  and  wash  at  foot  of 
mountains,  from  o()  feet  to  lo()  feet  above 
sea-level. 


Ten-ace  of  clayey  sand  with  carbonaceous 
material  fringinj?  foot  of  mountains  1.50 
to  'JIM)  feet  above  sea-level. 


JtHA-TlUAS. 


Pkkmo-Caubon 
iFKUors. 


Not  represented. 


Not  represented. 


Dkvonian.    (?) 


SlMKIAN    AM»   ()i;iM>- 
\  [CIAN. 


Piik-C'amhk'iav. 


Al.GONKIAN.*      (?) 


Biotite  ,j<ranite  below  recent  terraces  and 
t!X])osed  in  mountain  form  from  sea-level 
u]>  to  (UK)  feet.  Intrusive  in  quartzite 
;ind  schist  and  intei-sected  by  veins  carry- 
ing tin  ore  with  accessory  molybdenite. 
Dyke  of  liornblende-lam})roi)hyre  intni- 
sivo  into  jpiartzite  fonnd  as  loose  stones 
on  bead  I  at  east  end  of  Western  Bay. 
Vtjins  of  irreisenised  quartz  intrusive 
into  (|uartzitc  near  junction  of  latter 
with  uranite.  Actinolite  contact-rock  as 
loose  stones  cm  l)each  near  Sand  Bluff. 


Not  identitied. 


(^uartzit(»  of  Cox's  Bluff  Ranpe,  Fole^-'s 
Fini})le,     Bat  hurst    Ran^e,     Red     Point 

Ran<;e. 

Mica  schist  and  (luartzite  at  Point  Eric. 
^lica  schist  at  Black  liluff. 

Slate  and  sandstone  on  Slate  Range. 
Silvery  mica  st^hist  on  fall  of  range  to 
Louisa  Bay. 


*  Protrrozoic— of  Chaiiiberliii    and   Salislmry     Geology,  Vol.   II., 

pp.in;l-'217. 
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The  schist  and  quartzite  belong,  apparently,  to  the  geo- 
logical series  between  the  Cambrian  and  the  eruptive 
Archaean,  to  which  American  geologists  have  applied  the 
term  Algonkian,  dividing  the  Pre-Cambrians  into  an  upper 
series  (Algonkian),  dominantly  sedimentary,  and  a  lower 
one  (Archaean),  dominantly  eruptive.  At  the  Bight  the 
quart2it>es  and  mica  schists  alternate  so  rapidly,  and  are 
so  intimately  connected,  that  it  is  reasonable  to  attribute 
a  sedimentary  origin  to  both.  The  white  saccharoidal 
quartzite  is  undeniably  an  altered  sandstone,  and  the 
schists  (muscovite,  sericlte,  and  biotite)  were  most  pro- 
bably alternating  stratified  argillaceous  beds,  now  recon- 
structed and  distorted  beyond  recognition. 

The  Bight  is  one  of  the  localities  in  which  have  been 
found  the  objects  known  as  obsidianites  (•—  Australites  of 
Suess),  or  obsidian  buttons,  now  very  generally  regarded  as 
of  cosmic  origin.  Mr.  Christopher  lies  informed  me  that 
he  discovered  some  at  about  100  feet  above  sea-level,  under 
2  feet  of  button-grass  peat  and  on  the  top  of  3  feet  of  tin- 
wash,  the  latter  resting  on  granite  rock.  A  feature  of 
interest  connected  with  this  find  is  that  the  wash  is  unmis- 
takeably  of  recent  (Quarternary)  age.  It  adds  another  to 
the  list  of  evidences  pointing  to  the  shower  of  meteorites 
being  subsequent  to  the  deposition  of  the  Tertiary  sedi- 
ments in  Tasmania. 

Mr.  L«ark  Macquarie,  of  Hobart,  is  said  to  have  been 
the  first  discoverer  of  tin  at  the  Bight,  which  he  obtained 
from  a  hollow  or  basin  in  the  south-east  part  of  Soction 
1620,  near  the  neck  of  Point  Eric.  After  him  came 
Robert  Glover  and  W.  H.  Foley,  from  Port  Davey. 
Reward  sections  on  the  western  bay  were  granted  to  these 
in  September,  1892,  which  were  transferred  to  the  Glover 
and  Foley  Proprietary  in  1893.  Messrs.  Glover  and 
Foley  also  worked  on  the  eastern  bay  ;  and  after  them, 
one  Meldon  was  at  work,  till  Mr.  J.  J.  GafiPney  and  the 
present  company  (Cox's  Bight  Tin  Mines,  N.L.)  started 
work. 

The  information  which  I  have  been  able  to  gather 
establishes  the  fact  that  from  first  to  last  about  120  tons 
of  tin  ore  have  been  won  from  the  ground  at  the  Bight. 
In  1905  3  tons  were  shipped,  and  in  1906,  up  to  the  time 
of  my  visit,  4 J  tons  had   been  consigned. 

Several  parties  hold  sections  here.  The  Cox's  Bight 
Tin  Mines  are  working  terrace-ground  overlooking  the 
eastern  bay,  at  the  foot  of  the  granite  and  quartzite  rans^e. 
The   same    company    holds   three    terrace   sections   on    the 
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western   bay,  and  two  sections  of  alluvial   flats   bordering 
one  of  the  lagoons  on  that  bay. 

Messrs.  Weber,  Gourlay,  and  Hawson  are  taking  ;  a^es 
of  lagoons  and  surrounding  flat  land  on  the  same  bay. 
Messrs.  Pender  and  Atkins  hold  mountain  sections,  com- 
prising the  granite  spur  which  has  shed  the  ore  into  the 
lower  ground  on  each  side  of  it.  They  also  have  a  section 
on  Bourke's  Creek,  near  the  shore  of  East  Bay.  F.  Pen- 
der has  applied  for  a  section  west  of  the  Black  Point 
Range,  and  north  and  adjoining  this  is  a  section  fot 
which  Mr.  J.  J.  Gaffney  is  applicant.  West  of  the  latter 
H.  Gaffney  has  applied  for  80  acres. 

From  this  it  may  be  seen  that  the  tin  ore  is  spread  over 
a  fair  extent  of  country,  say  about  3  miles  from  east  to 
west,  and  from  half  a  mile  to  a  mile  from  north  to  south. 

The  observed  granite  contact  with  the  quartzite  spur  of 
Foley's  Peak  runs  east  and  west  inside  the  north  boundary 
of  Pender  and  Atkins'  section  1524-m,  80  acres,  and  con- 
tinues east  along  the  north  boundary  of  A.  D.  Sligo, 
Ii519-M,  20  acres,  where  it  is  exposed  by  the  high-level  race. 
To  the  north  of  this  contact  is  the  mountainous  country 
of  the  back  range,  in  which,  so  far,  no  granite  has  been 
seen.  Inspector  Griflin  and  Mr.  J.  J.  Gaffney  ascended 
the  Bathurst  Range  to  the  trigonometrical  station.  From 
tim  summit  an  f^xtensive  view  was  obtained  of  Port  Davev, 
the  Arthur  and  Franklin  ranges,  and  all  the  tumultous 
soa  of  mountain  country  lying  north  and  east,  and  con- 
cealing, doubtless,  in  its  unexplored  fastnesses,  mineral 
deposits,  which  at  some  future  date  w^ill  be  dragged  to 
light  and  pressed  into  the  service  of  man.  For  tlie  present, 
the  camp  at  Cox's  Bight  is  the  advanced  outpost  of 
explorers. 

Between  50  and  60  miles  further  north-west,  near 
Moore's  Look-out,  north  of  the  Junction  Range,  Mr.  T.  B. 
Moore  noticed  the  occurrence  of  stones  of  tourmaline- 
hearing  quartz,  and  bearing  in  mind  the  generally  linear 
character  of  our  granite  exposures,  it  would  not  be  sur- 
prising to  find  granite  outcropping  somewhere  between 
these  two  points.  Wherever  it  may  be  found  on  this  line, 
T  think  it  is  highly  probable  that  it  will  be  found  to  be  tin- 
bearing.  This  likelihood  should  be  borne  in  mind  by  pros- 
pectors. Even  where  the  granite  does  not  crop  out  visibly 
it  may  possibly  have  risen  to  no  great  distance  below  the 
j)resent  surface,  and  sent  out  tin-bearing  veins  into  the 
overlying  or  surrounding  schists.  Taking  this  into- 
account,   and   also   the   copper   and    antimony   ores   which 
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have  been  found  in  the  Port  Davey  District,  it  is  possible 
that  the  south-western  portion  of  the  island  may  eventually 
rank  as  a  substantial  contributor  to  the  mineral  output  of 
the  State. 

Cox's  Bight  Tin  Mines ^  No  Liability. 

This  company's  operations  are  on  the  following  sections 
(charted  in  the  name  of  A.  D.  Sligo)  : — 1290-m,  40  acres; 
1291-M,  40  acres;  1292-m,  40  acres;  1619-m,  20  acres; 
1620-M,  40  acres;  1613-m,  60  acres  (now  forfeited);  1614-m, 
:80  acres;  1612-m,  40  acres;  1796-m,  76  acres;  1797-m,  80 
acres ;  and  more  land  has  been  applied  for  north-east  of 
the  eastern  sections. 

At  the  time  of  my  visit  work  was  being  carried  on  at 
two  faces,  Meldon's  and  GaflFney's,  on  sections  1292-m  and 
1620-M. 

These  faces  are  in  a  flat  terrace  of  wash,  from  40  tn 
150  feet  above  sea-level,  composed  largely  of  stones  of 
quartz,  quartzite,  and  granite,  and  up  to  15  feet  deep, 
the  waste  of  the  adjoining  hills.  Meldon's  face  is  the 
upper  one,  and  is  about  3  chains  in  length,  with  7  to  10 
feet  of  wash,  the  lower  3  or  4  feet  being  the  best.  This 
face  was  worked  in  the  old  time  by  Glover  and  Foley; 
then  by  Meldon ;  then  by  Gaffney. 

I  was  informed  by  Messrs.  Gaffney  and  Heise  that  a 
measured  1200  cubic  yards  turned  out  24  bags  of  ore  in 
May  last,  which  is  equivalent  to  2^  lbs.  tin  ore  per  cubic 
yard.  Prospects  washed  by  Inspector  Griffin  were  equiva- 
lent to  5  lbs.  per  cubic  yard.  Four  men  are  employed  in 
this  face,  which  is  yielding  about  1;^  tons  per  month. 
The  bulk  of  the  tin  has  always  been  got  from  this  sec- 
tion, and  it  is  still  the  best  ground.  It  is  at  the  foot 
of  the  granite  spur,  and  was  favourably  situated  for 
receiving  the  tin-drift  from  the  mountain.  The  stone  in 
this  terraoe-wash  is  heavy,  interspersed  with  sand  at 
intervals,  in  small  quantity. 

Owing  to  the  quantity  of  stones  the  wash  looks  at  the 
first  glance  unpromising,  but  its  tin  contents  are  undeni- 
able, and  it  has  always  yielded  more  tin  than  it  prospects. 

The  terrace  being  near  the  foot  of  the  hills  the  stones 
are  not  so  much  waterworn  as  those  which  compose  ter- 
races nearer  the  coast.  The  tin  ore  is  in  fair-sized  grains, 
generally  black  in  colour,  sometimes  grey,  and  also  resin- 
coloured.  A  nugget  weighing  2  ozs.  was  shown  to  me.  The 
largest  which  Mr.  Gaffney  has  seen  has  weighed  a  quarter 
of  a  lb.,  but  they  have  been  reported  as  heavy  as  7  or  8 
lbs.       Smoky  quartz  crystals  have  been  observed,  but  no 
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gems ;  and  tourmaline  seems  to  be  absent.  A  few  specks 
of  molybdenite  were  noticed  by  Inspector  GriflSn  in  a 
small  quartz  vein  traversing  the  granite  on  the  high  spur. 

The  water  for  hydraulicing  Meldon's  face  is  brought 
from  Bell's  and  Cox's  Creek,  in  a  race  about  a  mile  long. 
The  length  of  column  is  300  feet,  and  about  3  sluiceheads 
of  water  were  being  used,  with  a  2-inch  nozzle.  I  under- 
stand that  last  year  there  was  plenty  of  water,  except  for 
five  weeks  in  the  middle  of  summer,  and  that  after  rain 
5  sluiceheads  can  be  got.  To  pick  up  additional  water 
it  would  be  necessary  to  extend  this  high-level  race  (which 
is  230  feet  above  the  brow  of  the  face)  nearly  another 
mile,  to  Bourke's  Creek,  which  would  give  twice  the  present 
quantity  of  water,  and  probably  make  up  the  total  to 
sufficient  for  an  uninterrupted  supply  all  the  year  round. 

Gaffney's  face  is  in  the  terrace  inside  the  north-east 
angle  of  section  1620-m.  It  is  about  45  feet  in  length, 
with  a  bed  of  wash  averaging  6  feet  in  depth.  The  face 
itself  is  10  or  11  feet  deep  to  the  granite  bedrock.  At  pre- 
sent the  wash  consists  of  large  stones  of  quartzite,  but  sand 
occurs  at  times.  This  face  is  yielding  fairly  well,  though 
the  contents  are  not  so  rich  as  the  upper  one.  It  is  served 
with  water  brought  from  the  lower  race,  which  has  its 
intake  on  Luttrell's  Creek. 

East  of  this  are  faces  near  the  brow  of  the  terrace, 
facing  the  sea,  between  40  and  50  feet  above  the  swamp, 
now  idle. 

A.  is  a  small  face  on  the  edge  of  the  terrace;  2  chains 
north-east  from  it  is  B.  face.  C.  face  is  2  chains  north 
of  B.  face.  D.  face  is  H  chains  north-west  of  A.  face. 
The  terrace  edge  is  650  feet  from  the  beach,  and  its  level 
surface  extends  back  for  ^-mile  to  1  mile  to  the  foot 
of  the  mountains,  covered  with  button-grass,  which  con- 
ceals from  5  to  18  feet  of  quartzite  wash,  resting,  at  any 
rate  in  its  western  part,  on  granite  bedrock. 

The  section  downwards  in  B.  face  is  10  feet  of  large 
wash,  resting  on  a  layer  of  carbonaceous  matter,  with 
decayed  timber,  below  wiiich  are  5  feet  of  wash,  lying" 
on  the  granite.  The  upper  10  feet  carry  coarse  tin 
(Messrs.  Castle  and  Heise  obtained  over  7  lbs.  to  the 
cubic  yard)  ;  the  lower  wash  is  poor  and  patchy.  C.  face 
has  wash  varying  from  2  to  8  feet,  with  fair  tin.  In  D. 
face  the  wash  is  tight-  5  or  6  feet  of  large  stones  and 
feathers  out  to  the  south.  Variable  tin  prospects  have 
been  got  from  this.  Three  holes  have  been  put  down 
further  west  in  6  or  7  feet  of  wash,  w^ith  moderate  to  poor 
results.     Inspector  Griffin   got  good  results  from  Meldon's 
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shaft.  This  flat  button-grass  terrace  of  wash  extends  all 
over  Section  1290,  and  over  half  of  1291  and  1292.  The 
eastern  part  of  this  area  has  not  been  prospected.  The 
wash,  which  is  exposed  wherever  the  peaty  covering  has 
been  removed,  is  nearly  entirely  quartzite  towards  the 
extreme  east,  and  quartzite  mixed  with  granite  in  the 
central  and  western  part.  The  bedrock  over  the  whole 
area  is  probably  granite.  It  is  undoubtedly  granite  on 
Section  1619,  on  1292,  and  on  1291,  where  the  bottom 
is  exposed  in  the  faces  on  the  brow  of  the  terrace.  This 
fact  largely  increases  the  possible  area  of  granite  whence 
tin  ore  may  be  derived,  adding  considerably  to  the  granite 
area  exposed  above  surface.  This  flat  terrace-land  extends 
over,  approximately,  80  acres,  of  which  perhaps  50  acres 
has  been  ascertained  by  prospect-holes,  &c.,  to  be  tin-bear- 
ing. Nothing  definite  appears  to  be  known  as  to  the 
character  of  the  balance  of  the  ground,  but  there  is  every 
reason  to  believe  that  it  will  be  stanniferous,  tliough 
being  further  from  the  mountain  it  may  not  carry  such 
heavy  tin  as  the  wash  near  the  foot  of  the  hills. 

The  timbered  gully  coming  down  from  the  granite  ridge 
west  of  the  present  main  workings  has  yielded  the  best 
prospects  on  the  whole  field,  and  is  in  an  ideal  position  for 
collecting  the  sheddings  of  tin  ore  from  the  ridge.  The 
terraces  west  of  the  Main  Creek  are  shallow,  up  to  3  feet 
of  wash,  but  give  good  prospects,  and  oflFer  every  induce- 
ment for  extending  the  high-level  race,  and  dealing  with 
them. 

Information  has  been  submitted  to  me  showing  that 
Mr.  H.  Castle  and  the  company's  manager,  Mr.  F.  Heise, 
took  39  measured  samples,  within  an  area  of  50  acres,  from 
wash  averaging  6^  feet  deep,  which  gave  an  average  return 
of  2  lbs.  3  ozs.  tin  ore  per  cubic  yard.  In  addition  to  this, 
1215  cubic  yards  on  Meldon's  face,  12  feet  deep  and  5. 
chains  wide,  gave  2  lbs.  3  ozs.  per  cubic  yard. 

Before  beginning  to  sluice,  the  face  was  sampled  for 
1  lb.  5  ozs.  per  cubic  yard,  so  the  actual  yield  prove<l 
much  better  than  anticipated.  The  samples  above  referred 
to  went  as  high  as  7  lbs.  5  ozs.  per  cubic  yard,  and  as  low 
as  4  J  ozs.  to  the  yard.  Inspector  Griffin  got  2  ozs.  to  the 
dish,  or  5  lbs.  to  the  yard,  from  the  upper  face,  so 
undoubtedly  high  values  occur.  The  work  of  sampling 
the  area  so  as  to  form  an  accurate  calculation  of  the  tin 
contents  is  not  within  the  sphere  of  my  duties,  but  putting 
together  the  results  of  my  examination  and  the  informa- 
ton  supplied,  I  should  be  disposed  to  agree  that  the  whole 
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50  acres  might  be  estimated  at  between  1  and  2  lbs.  per 
yard ;  perhaps  fully  the  latter  quantity  for  the  part  now 
being  worked,  and  somewhat  less  for  the  eastern  margin 
of  the  sections. 

With  the  present  price  of  tin,  this  ground  should  be 
highly  payable,  even  taking  into  account  somewhat  higher 
working  costs  than  ordinary,  entailed  by  the  remote  posi- 
tion of  the  field  and  imperfect  shipping  facilities. 

In  addition  to  the  upper  terrace  there  is  a  lower  flat 
of  swamp  laud  2  or  3  yards  above  sea-level,  on  the  southern 
half  of  the  Section  1291 -M,  about  9  chains  wide  from  north 
to  south.  Very  little  is  known  of  its  value  for  tin.  Three 
holes  have  been  sunk  in  it  at  the  foot  of  the  terrace;  one 
was  sunk  to  the  granite  bottom  through  6  feet  of  peat 
and  7 A  feet  of  wash-dirt,  poor  in  tin.  Mr.  Gaffney  sank 
another  shaft  through  7  feet  of  peat  and  7  feet  of  wash, 
which  carried  a  little  tin  all  the  way  down.  No.  3  hole 
was  sunk  to  16  feet  in  the  line  of  the  creek.  I  was  told 
that  wash  was  met  with  at  14  feet,  but  not  payable. 

One  must  be  prepared  for  some  difference  in  the  con- 
tents of  this  swamp,  as  compared  with  the  deposit  in  the 
higher  terrace.  The  brow  of  the  terrace  evidently  marks 
an  old  shore-line,  and  the  swamp-ground  has  only  been 
above  sea-water  during  a  comparatively  recent  period. 
It  is  now  only  6  to  8  feet  above  high-water  mark,  which 
does  not  allow  any  great  lapse  of  time  for  the  accumula- 
tion of  ore  since  it  was  raised  above  the  waves.  Before  the 
elevation  of  the  land  the  tin  would  tend  to  be  scattered 
bv  the  action  of  the  waves,  and  the  wash  distributed  over 
a  somewhat  wide  area,  and  consequently  not  likely  to  be 
so  rich  in  tin  as  the  heavier  wash,  which  has  been  accumu- 
lating on  the  terraces  for  a  much  longer  time.  It  is  pos- 
sible, however,  that  in  places  a  fair  quantity  of  mineral 
may  have  collected.  The  flat  cannot  be  prospected  by 
hole-sinking,  owing  to  water.  Systematic  trials  by  boring 
should  be  instituted,  and  the  value  of  the  ground  ascer 
tained ;  but  it  would  also  be  well  to  consider  whether 
this  area  is  not  too  limited  to  warrant  the  expenditure 
required  for  equipping  dredging-plant. 

Tho  companv  has  not  done  anything  to  its  sections 
on  the  western  bay.  Meldon's  old  workings  are  in  th»> 
south-west  corner  of  Section  1797-M,  in  a  small  narrow 
gullv  in  the  granite  foot-hills.  His  tailrace  runs  down 
to  the  swamp  on  Section  1612-m.  The  wash  is  6  feet  deep, 
and  consists  of  large  stones  of  white  mica,  granite,  and 
quartz,  the  latter  predominating.     I  was  told  that  18  cwt. 
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of    tin   ore   has   been    won    from    here.     Glovers   okl    work- 
ings are  on  the  adjoining  section  to  the  west,  1614-m.     A 
strip  up  the  gully  for  3  or  4  chains  has  been  worked,  and 
I     understand    10    tons    of    tin-ore    were    obtained.     The 
body  of  wash  in  the  gully  is  20  to  25  feet  wide,  and  has 
been  worked  down  to  a  depth  of  8  to  10  ffeet,  but  not  bot- 
tomed.    It  is  composed   of  large  stones   and   boulders   of 
quartz,  quartzite,  and  granite,  and  is  altogether  the  largest 
deposit  of  heavy  wash  on  the  western  sections.     Nice  pros- 
pects of  coarse  tin  can  be  got  here,  some  of  the  tin  adhering 
to  quartz.     Below  the  false  bottom  Mr.  H.   Castle  aicer- 
tained  there  are  5  feet  of  wash,  prospecting  2  ozs.  to  the 
dish. 

The  granite  is  exposed  in  the  banks  of  this  creek;  to 
the  west  of  it  the  quartzites  come  in.  The  granite  hills 
come  down  to  Meldon's  and  Glover's  workings,  and  then, 
with  the  exception  of  a  low  knob  of  granite  protruding 
through  the  swamp  5  or  6  chains  north  of  the  small 
lagoon,  the  bedrock  to  the  south  all  over  Sections  1612-m 
and  1796-M  is  concealed  below  an  alluvial  plain  or  swamp. 

About  100  yards  below  Glover's  workings  a  hole  has 
been  put  down  in  the  plain,  10  feet  deep,  without  bottom- 
ing.    The  drift  showed  a  little  tin. 

Irregular  prospects,  some  good,  some  poor,  were  obtained 
from  2  shafts,  16  feet  and  17  feet,  on  this  plain.  No 
bottom  was  reached,  owing  to  water. 

In  Section  1613-m,  further  west,  a  hole  was  sunk  12  feet, 
but  no  tin  obtained;  and  I  believe  no  granite  has  been 
found  on  that  section.  The  section  appears  to  be  well 
within  the  quartzite  area. 

A  granite  bottom  most  probably  underlies  in  Section 
1796-M,  and  a  part  of  the  adjoining  one  to  the  west.  A 
portion  of  a  small  lagoon  lies  within  the  boundaries  of 
these  two  sections.  This  flat,  swampy  land  can  only  be 
dealt  with  satisfactorily  by  dredging,  prior  to  which  it 
must  be  well  prospected  with  boring  rods.  The  whole  of 
the  granite  waste  from  the  western  side  of  the  dividing 
spur  has  been  shed  into  this  low  ground,  which  is  only  a 
very  few  feet  above  sea-level,  and  it  would  be  very  sur- 
prising if  tin  were  not  found.  While  the  distribution  of 
the  ore  may  be  rather  widely  spread,  there  are  probably 
special  channels  in  the  drift  which  could  be  located  by 
boring.  The  good  results '  obtained  on  the  higher  ground 
by  Glover  and  Meldon  indicate  that  much  tin  must  have 
found  its  way  into  the  flat. 

Work  on  the  two  upper  sections  will  have  to  be  by 
sluicing.     Whether    the    creeks     can     give     a     continuous 
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adequate  supply  of  water  is  doubtful.  .  The  supply,  how- 
ever, could  be  supplemented  by  pumping  from  the  lagoon. 
Looking  at  this  company's  property,  as  a  whole,  there 
is  no  doubt  that  the  decision  to  start  on  the  eastern  sec- 
tions has  been  a  wise  one.  for  a  fair  area  of  payable  ground 
is  being  worked,  and  a  considerable  extent  of  promising 
ground  is  ready  for  testing.  As  regards  landing  plant, 
this  is  not  impossible  in  favourable  weather  if  a  landing- 
terrace  is  cut  in  the  sea-wall  at  Point  Eric,  and  hoisting 
machinery  used  ;  but  the  sea  is  very  uncertain,  and  the 
weather  would  have  to  be  watched.  Tin  ore  in  bags  is 
at  present  carried  to  the  steamer  by  boat  through  the  surf. 
If  operations  are  carried  on  here  on  a  large  scale,  doubt- 
less in  course  of  time  Bat  hurst  Harbour  will  be  utilised. 

Kent  Tin  Prospecting  Association, 

This  association  has  been  formed  to  develop  370  acres  on 
the  west  bay,  viz.,  four  80  and  two  25-acre  sections, 
applied  for  in  the  names  of  Messrs.  Weber,  Gourlay,  and 
Hawson.  Two  lagoons  are  situate  on  the  property  within 
a  very  few  feet  of  sea-level.  The  western,  or  large  lagoon, 
extends  for  the  length  of  two  80-acre  sections  as  far  west 
as  the  range  of  Cox's  Blufif,  which  closes  in  the  bay  in 
that  direction.  The  land  all  round  these  lagoons  is  a 
swamp v  button-grass  flat,  separated  from  the  sea-beach 
by  a  few  chains  of  dune-sand,  covered  with  thick  ti-tree 
scrub,  which  forms  a  kind  of  bar,  damming  back  the  fresh 
water  of  the  swamps.  A  creek,  however,  issues  from  the 
Iag"oon,  and  flows  into  the  sea. 

This  large  flat  receives  the  drainage  of  the  high  ground 
on  tlie  north  and  north-east.  Every  creek  which  comes 
down  from  the  hills  carries  tin,  and  must  have  been  shed- 
ding ore  slowly  into  this  shallow  basin  for  ages.  The 
terrace-ground  on  this  side  of  the  dividing  range  runs  a 
little  farther  back  from  the  sea  than  on  the  east^ern  bay, 
and  the  swampy  area  is  therefore  larger.  The  flats 
in  the  neighbourhood  of  the  lagoons  have  not  been 
bottomed  on  account  of  water,  which  consequently 
prevents  sampling  before  boring  rods  are  on  the 
spot.  Prospects  taken  haphazard  from  the  unbot- 
tomcd  drift  are  valueless.  Below  the  surface  peat 
a  white  sand-drift  appears  to  prevail,  and  a  little  fine  tin 
has  been  obtained  from  prospects.  It  was  in  another 
part  of  this  large  stretch  of  flat,  swampy  ground  that  two 
Itoles  wore  sunk  by  Mr.  Gaffney  and  the  company  to  16 
and    17    feet    without    bottoming,    but    yielding    tin    from 
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I  oz.  to  2^  ozs.  per  dish,  so  that  the  swaiuj)  has  Ixtii 
defiuitelj  shown  to  have  formed  a  reservoir  or  collecting- 
place  for  ore,  which  was  only  to  be  expected  in  view  of  its 
position. 

This  flat  ground  occupies  all  th(;  area  which  the  Kent 
Syndicate  intends  to  hold,  and  on  it  is  a  part  of  the 
small  lagoon,  and  the  whole  of  the  large  lagoon,  mentioned 
above.  The  depth  of  the  latter  has  not  been  ascertained, 
but  Mr.  Weber  judges  that  there  are  from  6  to  8  feet  of 
water  in  it.  Some  fine  tin  has  been  found  in  creek  sand 
further  west,  at  the  baae  of  the  Cox's  Bluff  Range.  This 
has  either  been  derived  from  veins  in  the  quartzite,  of 
which  that  range  is  composed,  or  is  the  remnant  from  a 
larger  deposit  of  drift  covering  the  plain  in  old  times. 

The  plain,  certainly,  has  been  below  the  sea  in  recent 
time,  geologically,  and  the  tin  is  probably  distributed 
through  the  area  pretty  widely,  though  the  extreme  western 
portion  is  likely  to  be  the  poorer  part,  being  most  distant 
from  the  granite  hills. 

In  the  hilly  quartzite  country,  north  of  the  Kent  ground, 
are  the  abandoned  Cbnliffe's  Creek  sections,  extending  a 
couple  of  miles  inland  to  the  headwaters  of  that  creek. 
That  area  is  all  quartzite,  and  it  is  not  probable  that  much 
tin  will  be  found  in  it. 

The  first  thing  for  the  Kent  P. A.  to  do  is  to  prove  its 
ground  by  boring,  as  there  is  too  much  water   for  shaft- 
sinking.      Wherever  shaft-sinking  is  possible,  shafts  should 
be  sunk.     Although  more  costly  than  boring,  yet  with  them 
there  is  much  less  chance  of  being  misled  ;    but   owing  to  the 
water    the  boring  rods  will  be  necessary  in  most  cases  in 
this  flat.     The  whole  of  the  contents  of  the  bores  must  be 
carefully  gauged  in  a  measured  box,  and  the  tin  weighed, 
and  great  care  expended  on  the  entire  operation,  as  it  will 
form  the  basis  of  all  calculations.   Tubed  bore-holes,  1  chain 
apart   (or  a  less  distance  whenever  a  channel  is  found  to 
exist),   in   every   direction     would    test    the    ground     very 
thoroughly.     Towards  the  western  end  bore-holes  at  each 
ICM)   feet   would   suffice.        The   depth    is    unknown,    but   I 
should  think  that  it  would  be  somewhere  between  20  and 
40  feet  at  most.     With  the  results  from  these  bores  the 
owners  would  be  in  a  position  to  calculate  the  value  per 
yard   to   a   nicety.     This   preliminary   work    is    absolutely 
necessary  prior  to  placing  machinery  on  the  property. 

The  bottom  of  the  deposit  is  probably  at  sea-level,  or 
below  it,  and  the  conditions  require  elevation  of  material 
and    water.     This,    and    the    frequent    removal    of    plant, 
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indicate  the  adoption  of  hydraulic  dredging,  if  the  water 
difficulty  can  be-  overcome. 

Landing  and  shipping  in  the  western  bay  can  only  be 
effected  from  the  beach,  but  the  property  is  only  distant 
7  or  8  miles  from  Port  Davev  waters. 

Vfixdrr   and    Atkins*    Sfffions, 

These  are  1534m,  80  acres;  1525m,  40  acres;  1526m, 
40  acres;  1527m,  40  acres  (on  the  west  bay);  and  1735m, 
80  acres  on  the  east  bav 

Of  the  above,  the  80-acre  section  is,  perhaps,  the  most 
important,  as  it  is  nearly  entirely  composed  of  granite, 
and  contains  the  spur  traversed  by  the  quartz  veins  which 
have  shed  most  of  the  tin  ore  into  the  adjoining  properties. 

The  spur  or  ridge  rises  from  the  sea  in  a  succession  of 
rocky  knobs  to  a  height  of  600  feet,  when  the  granite 
junctions  with  the  quartzite  inside  the  northern  boundary 
of  the  section.  At  the  junction,  white  mica  appears  in 
the  veins  of  quartz,   which   are  partly   greisenised. 

At  about  800  feet  above  sea-level,  west  of  the  north-w^est 
corner  of  the  section  greisenised  quartz  veins  occur  in 
quartzite,  and  in  this  neighbourhood  a  white  quartz  reef 
in  quartzite  country  2  feet  in  width,  barren  and  massive, 
courses  N.  45^  W.  to  the  west  boundary  of  the  section.  Still 
higher  up,  on  Section  1525,  is  a  large  reef  of  quartz,  with 
a  north-east  strike,  and  further  west  another  broad  outcrop 
of  white  quartz,  with  a  nortii-west  strike,  traverses  the 
same  country  rock 

These  reefs  in  quartzite  and  the  greisenised  veins  in  the 
same  country  rock  are  important,  as  showing  that  lodes 
have  passed  from  granite  into  the  surrounding  country. 
Such  may  explain  some  of  the  occurrences  that  have  been 
noted  in  this  field,  of  alluvial  tin  in  creeks  flowing  over 
quartzite  and  schist  country  Heavy  tin  has  undoubtedly 
been  shed  from  Pender  and  Atkins'  sections  into  the  pro- 
perties on  either  side  of  the  ridge,  and  it  seems  that  this 
tin  has  been  derived  mainly,  if  not  entirely,  from  veins,  and 
not  from   the  granite  matrix   itself. 

The  characteristic  mica  is  magnesian,  and  there  are 
no  stock- works  or  extensive  alterations  of  the  granite 
in  the  form  of  stanniferous  formations ;  but  the  quantity 
of  tin  found  in  the  wash  at  the  foot  of  the  hills  points  to  the 
existence  of  rich  veins  as  vet  undiscovered.  The  southern 
part  of  Section  1524-m  descends  to  the  alluvial  ground  near 
the  sea  on  the  western  bay,  which  may  have  received  a  fair 
quantity  of  tin  ore  from  the  range. 
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Unfortunately,  there  is  the  difficulty  of  absence  of  water, 
which  probably  could  be  remedied  by  pumping  supplies 
from  the  lagoons  if  all  the  sections  were  in  the  same  hands. 

The  Siections  1527-m  and  1526-m  would  appear  to  have 
been  taken  up  mainly  for  position,  as  the  granite  is 
exposed  only  along  their  south  boundaries.  It  is  possible, 
however,  that  greisen  veins  in  the  quartzite  may  be  tin- 
bearing.  The  sections  have  not  been  explored.  They 
occupy  the  high  hilly  ground  at  the  back  of  the  Cox's  Bight 
Tin  Mines  sections,  and  search  might  be  made  along  the 
southern  boundaries  for  tin  veins  at  or  near  the  granite 
junction,  especially  as  the  gullies  coming  down  from  them 
carry  tin. 

There  is  a  mineral  lease,  1735-m,  80  acres,  on  the  east 
bay,  in  the  name  of  F.  Pender  and  C.  Atkins,  on  which 
a  little  work  has  been  done.  The  southern  part  of  this 
is  flat,  swampy  ground,  a  part  of  the  low  alluvial  plain 
mentioned  on  the  Cox's  Bight  Tin  Mines  section.  This 
ground  has  not  been  bottomed,  and  will  probably  be 
found  to  carrv  fine  tin.  It  is  from  8  to  10  chains  in 
width,  and  is  only  2  or  3  yards  above  sea-level.  The 
extent  of  this  ground  on  the  section  is,  however,  limited. 
To  the  north  of  the  creek  is  a  hill  range  composed  of 
quartzite  and  slate,  with  a  strike  a  little  west  of  north, 
dipping  south-west.  On  the  crest,  brown  slate  is  observed, 
crossed  by  east  and  west  veins  of  barren  quartz.  Large 
quantities  of  white  quartz  stones  are  scattered  over  the 
surface  of  this  hill.  At  the  summit  is  also  a  vein  of  white 
vitreous-looking  quartz,  1  foot  wide,  crossing  the  country 
east  and  west  in  soft  brown  laminated  and  jointed  sand- 
stone. This  rock  may  possibly  be  a  softened  quartzite. 
At  any  rate,  it  belongs  to  the  same  series  as  the  quartzites 
and  schists.  Further  east  is  a  parallel  lode  of  white 
jointed  quartz,  striking  N.  80^  W.,  without  any  trace  of 
mineral.  This  hilly  ground  deserves  prospecting  for 
copper  lodes.  The  quartz,  which  is  strewn  about  everywhere, 
has  not  a  very  favourable  aspect,  but  mineral  may  eventu- 
ally be  found  in  some  of  the  veins. 

Section  2559-M,  80  acres — -F.   Pender,    Applicant. 

This  is  north-east  of  the  preceding,  and  is  situate  in  the 
foot-hills  between  the  quartzite  and  slate  range  on  the 
west,  and  the  Black  Point  schist  range  on  the  east. 

On  this  section,  too,  there  is  a  lot  of  loose  quartz 
scattered  about.  Beyond  a  little  prospecting,  no  work 
seems  to  have  been  done,  but  I  was  told   that  some   tin 
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prospects  had  been  got  out.  In  the  south-east  angle,  east 
of  the  creek,  a  strong  east  and  west  quartz  reef  is  marked 
out  by  a  line  of  loose  quartz.  The  stone  is  white,  and 
mineral  is  not  visible  in  it. 

Section  2455-M,  80  acres — ./.  ,/.  Gaffney,  Applicant, 

This  is  on  the  same  hill  ranges  as  the  section  to  the 
south,  2559-M,  and  shows  similar  quartz  detritus.  It  is  a 
section  which  invites  prospecting  for  loiles  in  the  same 
way  as  F.  Pender's. 

Gourlay  and  Tolm^m's  Creeks  Claims. 

This  ground,  situate  north  of  the  preceding,  is  watered 
by  Gourlay 's,  Tolman's,  and  Bourke's  creeks.  These  join 
and  form  a  large  creek,  eventually  flowing  through  Pen- 
der and  Atkins'  s^tion,  further  south.  Some  prospecting 
has  been  done  on  it  by  Mr.  Weber. 

The  works  on  Tolman's  Creek  show  excavations  down  to 
about  6  feet,  exposing  3  feet  of  turf,  9  inches  of  small 
tin-bearing  wash,  and  2  feet  of  heavy  wash,  resting  on 
soft,  brown,  and  bleached  slate.  The  strike  of  the  country 
here  is  N.  50°  VV.,  with  dip  to  the  west.  A  little  tin  has 
been  won.  This  is  on  Mr.  Weber's  prospecting  area. 
Better  ore  is  obtained  higher  up  the  creek,  where  the  wash, 
consisting  of  angular  quartz  and  slate  debris  gives  good 
prospects.  The  observed  strike  of  the  slate  was  N.  20^ 
W.,  and  dip,  as  usual,  to  west. 

Bourke's  Creek,  a  little  further  east,  is  too  full  of 
boulders  and  large  stones  to  be  worked,  consequently  Tol- 
man's may  be  said  to  be  the  most  easterly  creek  that  has 
been  worked,  though,  as  mentioned  above,  tin  has  been 
found  on  Section  2559,  and  even  as  far  east  as  the  base  of 
the  Red  Point  Range. 

There  are  two  ways  in  which  the  presence  of  tin  on  the 
slate  and  quartzit^  bedrock  in  this  part  of  the  field  may 
be  accounted  for.  Some  of  it  may  be  directly  derived 
from  veins  which  have  penetrated  the  country  rock,  and 
some  have  survived  from  a  former  (Tertiary)  covering  of 
drift,  vestiges  of  which  still  remain  to  the  west  of  these 
creeks  in  the  form  of  a  high  terrace  clinging  to  the  base 
of  the  mountain. 

Section  2456-M,  80  arrts — //.  Gaffnnj  and  Jo7ies, 

Applicants. 

The  ground  on  this  section  west  of  the  Big  Creek 
wa^    worked    by    Tolman.     Heavy    quart zite    wash    exists 


l.wxv 

for  S  feet  below  the  peaty  grass  surface,  but  it  has  not 
been  bottomed.  The  wash  consists  of  flat,  rolled  stones, 
mixed  with  sand,  and  has  been  worked  for  a  width  ui 
some  13  leet,  and  60  feet  in  length.  Near  the  edge  of 
the  workings  is  a  10-feet  hole,  also  not  bottomed,  showing 
stones  of  quartzite  all  through. 

In  the  northern  and  north-western  portion  of  this  section 
is  a  terrace  of  sandy  clay  raised  to  about  200  feet  above 
sea-level,  and  some  40  feet  above  the  other  terrace-ground. 
A  creek  east  of  Luttrell's  Creek  has  cut  down  into  this 
drift,   which  gives  prospects  of  line  and  coarse  tin.     The 
drift  is  a  soft  brown  deposit,   with  a  little  carbonaceous 
matter  in  it,  and  is  apparently  a  terrace  of  Tertiary  age. 
From  this  we  learn  that  the  uplift  of  the  shore-line  shown 
by   the   lower   terrace   has   not   been   the   only    one   which 
has  taken  place  here.     Mr.  Gaffney  sank  a  shaft   15   feet 
in  this  deposit  while  I  was  at  the  Bight,  and  obtained  a 
few  prospects  of  tin,  but  when  the  boring  rods  are  on  the 
property  a  few  holes  should  be  put  down  on  this  terrace, 
for  there  may  be  runs  of  tin  in  it  which  would  pay  to  work. 
Sinking  holes  at  haphazard  would  be  of  no  use,  as  valuable 
gutters    might    easily    be   missed.       There   are    some    pos- 
sibilities here,  as  this  fringing  terrace  is  distinct   in   age 
from  that  of  the  granite  terrace  lower  down.     Luttrell's 
creek,  to  the  west  of  this,  is  a  narrow  creek,   with  steep 
banks,   and   must   have   cut   its   channel   in   soft   material, 
possibly  the  same  Tertiary  deposit.     The  ground  between 
here  and  the  Cox's    Bight  T.M.   properties   further   west, 
is     the     lower-terrace     ground,     covered     with     quartzite 
detritus.     It  has  not  been  prospected,  and  little  is  known 
of  its  capabilities.     It  should  receive  whatever  tin  is  shed 
from  veins  in  the  quartzite  range. 

Black  J'oint. 

The  mica  schist  range  terminates  on  the  sea-coast  as  a 
precipitous  bluff,  running  north  and  south.  Tin  is  said 
to  have  been  found  on  this  range  on  the  vacant  56-acre 
section,  1371-91m,  and  again,  further  north,  to  the  east  oi 
Section  2455-m.  At  the  bluff  itself,  on  the  sea-front,  there 
is  a  pyritic  quartz  vein  in  the  schist  a  few  inches  in  width. 
Some  of  the  pyrites  is  arsenical.  An  assay  of  the  stone 
by  Mr.  W.  F.  Ward,  the  Government  Analyst,  yielded  the 
following   result: — Gold,   trace;    silver,    8    dwts.    per   ton. 

This,  and  the  slate  range  to  the  west,  would  appear  to 
be  more  favourable  for  the  discovery  of  silver  or  copper 
veins  than  the  harder  quartzites,  but  prospecting  has  been 
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so  limited  that  the  potentialities  of  these  mountains  can 
hardly  be  gauged  at  present. 

Further  south-east  are  the  two  old  gold  Reward  sec- 
tions, granted  to  Messrs.  Brakespeare  and  Brice,  but 
indications  of  mineral  upon  them  are  not  known. 

Conclusion. 

Reviewing  the  district  as  a  whole,  there  is  no  doubt  that 
its  present  value  is  due  to  the  output  of  tin  ore,  which  is 
proceeding  steadily  on  a  limited  scale.  With  respect  to 
this  mineral,  the  Held  is  not  likely  ever  to  be  one  of  more 
than  moderate  dimensions,  as  the  exposure  of  granite  is 
not  large.  The  extent  of  terrace-ground  fringing  the  base 
of  the  mountains  is  known  and  easily  measured,  and  the 
area  of  lagoon  and  swamp  ground  is  clearly  defined.  The 
nature  of  these  areas  has  been  outlined  in  this  report. 
The  sections  taken  up  by  the  various  associations  cover, 
approximately,  the  tin-bearing  ground  at  the  Bight,  »o 
that  we  have  there  a  compact  proposition  parcelled  out 
among  a  few  owners,  some  of  whom,  with  proper  manage- 
ment and  adequate  capital,  will  probably  find  their 
venture  payable.  The  Cox's  Bight  Tin  Mines  Company 
ought  certainly  to  do  so,  for  the  extensive  tests  made  in 
different  parts  of  the  area  by  Messrs.  Castle  and  ITeise 
indicate  a  valuable  property.  The  Kent  Tin  P. A.  has  not 
yet  proved  its  property  sufficiently  to  enable  a  forecast  to 
be  made. 

Meanwhile  much  interest  attaches  to  the  work  going 
on  there,  for  success  means  the  extension  of  exploration 
northwards  and  eastwards  into  practically  virgin  mineral 
country.  If  granite  is  found  further  north,  tin  will  most 
probably  accompanv  it ;  but  irrespective  of  granite  expos- 
ures, the  ancient  schists  of  this  part  of  the  island  are 
likely  depositories  of  copper  and  antimony  ores,  and  from 
the  scattered  indications  which  have  been  found  hitherto 
it  is  possible  that  when  the  country  is  better  known  dis- 
coveries of  value  will  be  made. 

I  have  the  honour  to  be. 
Sir, 
Your    obedient    Servant, 

W    H.  TWELVETREES, 

Government  Geoloejist 

W.  H.  Wallace,  Esq., 

Secretary  for  Mines.  Hobart 


REPORT    ON    THE    RENISON    BELL    TINFIELD. 


Government  Geologist's  Office, 

Launceston,  18th  December,  1906. 
Sir, 

I  HAVE  the  honour  to  submit  the  report  of  a  brief  visit 
to  the  Renison  Bell  Tin  Mine,  in  accordance  with  your 
instructions,  on  the  23rd  to  27th  of  last  month.  The 
present  report  will  not  extend  beyond  a  preliminary  state- 
ment of  the  geological  and  mining  problems  met  with  at 
the  northern  or  Renison  Bell  end  of  the  Dundas  tin-bear- 
ing belt,  leaving  a  more  extended  report  on  the  whole  belt 
till  a  further  visit  to  the  district  is  made. 

Deposits  of  tin  ore  occur  in  the  North-East  Dundas 
district,  within  a  zone  of  country  roughly  estimated  at 
about  a  mile  in  width,  and  coursing  in  a  persistent  line 
from  N.W.  to  S.E.  for  about  3  miles  in  length. 

Though  some  of  the  lodes  strike  north  and  south,  or  to 
the  east  of  north,  their  bearing  for  the  most  part  is  north- 
westerly, which  is  the  direction  of  the  cleavage  planes  of 
the  country  rock. 

This  linear  direction  of  the  metalliferous  belt  must 
not  be  ignored.  The  lode  occurrences  have  not  been  hap- 
hazard, but  have  been  in  obedience  to  some  orderly  physi- 
cal process,  which  not  only  serves  to  indicate  the  directions 
in  which  prospecfing  may  be  carried  on  usefully,  but  also 
very  strongly  suggests  that  a  good  deal  about  the  ore 
occurrences  remains  to  be  learned. 

Acid  eruptives  being  the  true  source  of  tin,  the  origin 
of  the  Dundas  tin  deposits  may  quite  naturally  be  ascribed 
to  neighbouring  granite.  Examination  of  the  various  lodes 
of  this  part  of  the  West  Coast  leads  irresistibly  to  the 
belief  that  underlying  granite  is  responsible  for  much  of  the 
ore-deposition  which  has  taken  place.  Most  of  the  country 
rock  at  the  northern  end  of  the  belt  under  review  is  slate 
or  crystalline  sandstone,  or  quartzite,  the  geological  age 
of  which  has  not  been  defined  precisely,  but  it  is  nearly 
certain  that  it  is  Lower  Silurian  or  Ordpvician.  Prof.  T. 
S.  Hall,  of  Melbourne,  has  identified  some  graptolites  in 
slates  from  the  North-East  Dundas  Railway,  near  the 
Ring  River,   and  also  at  12i   miles  from   Zeehan  on  the 
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same  railway  Hue,  but  he  pronounced  the  discovery  of  no 
great  value  for  determining  the  age  of  the  containing 
rocks.  We  have,  however,  good  reason  to  believe  that  the 
Dundas  series  of  stratified  rocks  are  older  than  those  at 
Zeehan,  which  are  known  to  belong  to  the  Upper  and 
Middle  Silurian. 

In  various  parts  of  the  North -East  Dundas  district  the 
sedimentaries  are  penetrated  by  basic  eruptives,  such  as 
gabbro  and  serpentinised  olivine  and  pyroxene  rock,  e.g., 
on  the  Penzance  and  Goldstraw's  sections.  With  these 
basics  may  be  connected  concentrations  of  copper,  lead, 
nickel,  and  iridosmine,  as  regards  the  former  epigenetic- 
ally,  and  the  latter  by  a  magmatic  process,  but  tin-deposi- 
tion evidently  took  place  subsequently  to  their  consolida- 
tion, and  accompanied  the  intrusion  of  tourmaline  quartz- 
porphyry  dykes.  These  dykes  have  pierced  both  the  ser- 
pentinous  rocks  and  the  sedimentary  strata,  but  tin  has 
not  been  found,  and  is  not  likely  to  be  found,  in  the  former, 
for  this  metal  appears  all  over  the  world  to  be  associated 
genetically  with  only  acid  eruptives  (granitic  plutonics  or 
their  geological  equivalents). 

My  attention  during  this  visit  was  confined  to  the 
country  immediately  contiguous  to  the  Renison  Bell  Mine, 
and  I  first  endeavoured  to  learn  all  that  could  be  ascer- 
tained about  the  occurrence  of  igneous  rocks  in  the 
neighbourhood. 

Isaacson's  Creek  is  a  small  creek  which  rises  in  a  vacant 
section  north  of  1215-m,  C.  Brumby,  and  flows  for  a  mile 
north-easterly  by  the  side  of  the  Emu  Bay  railway  line, 
eventually  emptying  into  the  Ring  River.  Mr.  Gilham 
took  me  to  this  creek,  the  sand  of  which  gave  prospects  of 
gold,  tin,  and  iridosmine  (osmiridium).  I  was  informed 
that  about  J-dwt.  or  1  dwt.  of  the  latter  mineral  is  present 
in  each  cwt.  of  tin  ore  from  the  creek.  The  chocolate- 
coloured  slate  on  the  banks  of  the  creek  lows  a  develop- 
ment of  serpentine  (sometimes  slightly  asbestiform)  in 
the  joint  or  cleavage  planes,  and  it  is  highly  probable 
that  serpentine  rock  exists  somewhere  in  the  hill  situate  to 
the  south-east.  In  the  creek  bed  I  also  saw  a  greenish 
granitoid  rock,  the  precise  nature  of  which  needs  micro- 
scopical identification  ;  but  it  was  not  fully  exposed,  and  I 
could  not  say  positively  whether  it  is  in  sitii  or  not. 
Search  for  granite  should  be  made  in  the  hill  above  this 
creek. 

Lower  down  the  Argent  River,  north-west  of  the  Reni- 
son Bell,  and  also  on  the  line  of  McKimmie's  tramwav 
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towards  the  Tasmanian  Smelting  Company's  lease,  serpen- 
tine is  also  reported  to  be  present.  From  the  latter  direc- 
tion Mr.  Gilham  brought  to  me  some  stones  of  granitoid 
rock  found  by  him  in  prospecting.  All  this  shows  that  the 
northern  end  of  the  metalliferous  line  connected  with  the 
eruptive  rocks  has  not  yet  been  seen. 

At  140  feet  from  the  south-west  angle  of  the  Renison 
Bell  Section  2536,  Porphyry  Creek  crosses  the  boundary  line. 
Its  bed  is  quartz-porphyry,  containing  scattered  needles 
of  tourmaline,  a  little  iron  pyrites,  and  fluor  stains.  The 
apparent  direction  of  this  quartz-porphyry  dyke  is  north- 
westerly, consequently  parallel  to  the  general  trend  of  the- 
lode-belt.  Going  south-easterly  a  similar  rock  outcrops  on 
the  boundary  line  between  Section  165 -93m  and  Section 
1963-M,  1000  feet  above  the  railway  line,  intrusive  into 
slate.  The  distances  between  the  exposures  are  so  great 
that  I  could  not  satisfy  myself  whether  this  is  the  same 
dyke  or  not.  Tourmaline  quartz-porphyry  and  tourmalin- 
ized  slates  are  intimately  associated  with  tin  ore  deposits  in 
other  parts  of  the  district,  and  consequently  it  is  not  sur- 
prising that  the  tin  lodes  on  the  Renison  Bell  ground 
should  be  accompanied  by  this  intrusion.  It  would  appear 
that  the  dyke  forms  an  intrusion  extending  along  the  west- 
ern side  of  the  tin-bearing  belt  all  through  that  ground. 
At  the  same  time,  it  is  not  the  only  occurrence  of  quartz- 
porphyry  in  the  district.  I  noticed  a  small  quartz-por- 
^hyry  dyke  3  feet  wide  in  the  centre  of  a  50-feet  pyritic 
formation  in  the  south-east  angle  of  Section  1342-m,  7& 
acres,  in  the  name  of  J.  Craze,  which  was  discovered  a  few 
weeks  ago.  The  formation  with  the  dyke  has  a  bearing 
N.  350  W.  Further  south  on  the  Penzance  and  Gold- 
straw's  sections  there  is  a  good  deal  of  quartz  tourmaline 
porphyry,  and  there  can  be  little  doubt  that  its  intrusion 
all  tnrough  was  an  integral  part  of  the  process  which 
introduced  the  tin  into  this  area. 

A  further  indication  of  the  granitic  source  of  the  tin 
present  in  this  district  is  in  the  well-known  vein  of  axinite 
in  the  Cornwall  (New  Dalcouth)  and  Commonwealth  sec- 
tions. The  question  whether  this  vein  has  faulted  the  lode 
there  or  has  been  the  channel  of  mineralisation  is  of 
interest,  and  even  of  some  importance,  to  the  owners. 
Different  views  exist,  but  in  the  short  time  at  my  disposal 
I  was  unable  to  arrive  at  any  definite  opinion  in  the 
matter.  It  seemed  to  me,  however,  that  the  direction  in 
which  the  ore-body  should  be  developed  is  along  the  line 
of  lode,   notwithstanding  that  the  bearing  of  the  axinite 
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lode  outcrops  in  this  belt.  I  could  not,  however,  investi- 
gate the  whole  of  the  data  bearing  on  this  point. 

I  have  been  informed  that  as  far  as  can  be  ascertained 
fully  200  tons  of  tin  ore  have  been  sent  out  from  the 
North -East  Dundas  district  during  the  last  fifteen  years 
from  alluvial  and  detrital  deposits.  In  some  parts  of  the 
field  much  of  the  ore  has  been  found  as  large  nuggets,  7 
lbs.  to  14  lbs.  in  weight;  sometimes  boulders  of  pure  tin 
ore  a  hundredweight  each  have  been  met  with  in  sluicing, 
and  one  large  boulder  weighing  nearly  a  ton  of  ore  is  in 
the  Tasmanian  Museum,  Hobart.  These  boulders  indicate 
the  existence  of  rich  tin  veins  up  to  a  couple  of  feet  or 
more  in  width. 

The  tin  is  invariably  in  the  form  of  oxide  (cassiterite), 
but  apart  from  that  found  in  connection  with  quartz-por- 
phyry, it  is  in  the  majority  of  instances  associated  with 
sulphidic  gangues  (pyrite,  arsenopyrite,  or  pyrrhotite).  It 
is  this  that  has  probably  mainly  contributed  to  the  stagna- 
tion of  lode-mining  in  this  field.  The  treatment  of  ore 
stuff  from  which  pure  oxide  of  tin,  as  on  the  East  Coast, 
can  be  easily  removed  is  so  simple  and  inexpensive  that 
the  separation  of  tin  stone  from  these  contaminating  sul- 
phides has  been  a  bogey  which  has  frightened  adventurers. 

The  exact  metallurgical  treatment  cannot  be  settled  off- 
hand, but  there  is  no  inherent  diflficulty  about  it  (com- 
parable, say,  with  the  zinciferous  sulphides  of  Mt.  Read, 
(fcc).  Mr.  J.  D.  Millen  of  the  Mt.  Bischoff  Smelting 
Works  states  that  he  has  made  several  experiments  on  the 
sulphide  ore  at  the  Renison  Bell,  and  is  satisfied  with  the 
result. 

Mr.  Donald  Clark,  in  his  "  Australian  Mining  and 
Metallurgy  "  (p.  224),  seems  to  think  that  the  ore  at  the 
Cornwall  Mine,  which  is  mainly  pyrrhotite  with  a  little 
pyrite  and  arsenopyrite,  could  be  roasted  and  concentrated 
for  !.*)<<.  ])^rton.  Mining  costs  would  probably  be  between 
8s.  and  10s.  per  ton:  development  4s.  to  5s.  Altogether, 
with  tin  at  its  present  price,  sulphidic  ore  of  1  per  cent. 
qvalitv  mii^lit  be  exp-^rtf^d  to  pay  working  expenses.  If 
these  properties  are  ever  to  be  exploited  seriously,  it  is 
manifest  that  the  present  is  a  highly  favourable  time. 

I  paid  a  visit  to  the  Commonwealth  section,  now  E. 
Flight,  271-M,  77  acres,  where  the  tunnel  has  been  driven 
into  the  Cornwall  (New  Dalcouth)  property  to  the  south. 
The  tin-bearing  pyrites  in  this  tunnel  appears  to  have  a 
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trend  east  of  north,   while  the  axinite  vein  bears  west  oi 
north. 

The  tin  ore  is  scattered  visibly  in  places  through  the 
pyrites.  Outside  the  tunnel  entrance  (on  the  Common- 
wealth ground)  is  a  rich  face  of  lode-matter  composed  of 
oxidised  iron,  quartz,  tourmaline,  arsenical  pyrites,  pyrite 
with  visible  crystalline  tin  ore.  Lower  down  an  open  drive 
was  begun  by  optionees,  apparently  with  a  view  of  opening 
up  the  lode  at  a  lower  level ;  but  work  here  was  abandoned 
by  them  for  some  reason  or  other. 

I  visited  the  exposure  of  the  large  lode  on  the  creek  on 
the  Commonwealth,  consisting  of  pyrrhotite,  arsenopyrite, 
pyrite,  with  some  copper  pyrites.  Mr.  Montgomery's 
samples  from  this  outcrop  assayed  21  per  cent,  of  tin 
and  3  dwts.  6  grs.  gold  per  ton.  The  ore  is  evidently 
mixed  with  arsenopyrite  in  considerable  quantity.  Very 
careful  selection  is  necessary  here  to  determine  any  pay- 
able zones  of  metal.  On  this  section  (Flight's)  an  alluvial 
or  surface  formation  is  being  sluiced  very  successfully  in 
the  central  and  north-western  part  of  the  property. 

On  the  same  line  further  north-west  is  a  section,  1215-m, 
36  acres,  in  the  name  of  C.  Brumby  (formerly  North  Reni- 
son  Bell),  near  the  southern  boundary  of  which  Evenden's 
tribute  party  is  sluicing  a  rich  tin-bearing  formation, 
apparently  consisting  of  disintegrated  quartz  and  sand- 
stone. The  limits  of  this  have  not  yet  been  exposed,  and  it 
is  consequently  too  early  to  say  what  the  deposit  really  is. 
Since  my  visit  I  have  heard  that  a  still  richer  discovery 
has  been  made. 

Renison  Bell  Tin  Mine. 

The  Renison  Bell  Tin  Mine  is  the  chief  mine  at  the 
northern  end  of  the  belt,  and  is  at  present  being  worked 
by  optionees,  who  are  producing  ore  by  sluicing  operations, 
and  are  driving  underground  to  intersect  the  large  pyrrho- 
tite lode  a  hundred  feet  below  its  exposure  in  the  railway 
cutting.  For  this  work  they  have  made  use  of.  the  adit 
which  was  driven  from  the  Argent  River,  200  feet  along 
what  is  known  as  the  No.  1  lode.  This  lode  is  cut  through 
by  the  Argent  River,  which  exposed  on  its  south  bank  a 
face  of  gossanous  and  soft  pyritic  lode-matter,  from  which 
bulk  samples  were  taken  from  time  to  time,  returning  from 
1\  to  10  per  cent.  tin.  Since  my  visit  in  1900  this  face, 
which  was  then  about  20  feet  wide,  has  been  cut  down  and 
the  material  removed,  reducing  the  width  of  lode  to  6  or 
8  /eet,  and  showing  that  the  outcrop  at  this  point  pro- 
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bably  partook  of  the  nature  of  a  bonanza.  The  bearing  of 
the  lode  is  S.  60^  E.,  and  its  dip  at  a  high  angle  to  the 
north-east.  A  drive  has  been  put  in  in  footwall  country 
south-east  for  200  feet,  and  crosscuts  driven  through  the 
lode  at  100  and  200  feet.  The  first  crosscut  intersected  the 
lode  about  9  feet  wide  of  siliceous  and  pyritic  nature,  but 
poor  for  tin.  The  second  crosscut  at  60  feet  in  cut  a 
pyritic  band,  succeeded  by  about  30  feet  of  carbonate  of 
iron  and  dolomite,  and  finally  passed  through  another 
band  of  pyrites  9  feet  wide  at  the  end  of  the  crosscut. 
The  level  has  been  resumed  on  the  east  side  of  the  lode 
for  120  feet,  short  crosscuts  west  being  extended  into  the 
lode  at  60  and  120  feet.  The  first  crosscut  or  cuddy 
passes  through  the  pyritic  band  into  flat  layers  of  dolo- 
mite. The  tin  contents  of  the  lode  here  are  stated  to  be 
rOl  per  cent.  In  the  next  crosscut  about  8  feet  of  pyrites 
are  exposed.  A  crosscut  is  now  being  driven  north-easterly 
to  intersect  the  parallel  pyritic  (pyrrhotite)  lode  shown  in 
the  railway  cutting.  This  crosscut  is  now  100  feet  verti- 
cally below  that  lode,  but  will  have  to  be  extended  to  cut 
it  on  its  underlay. 

The  No.  1  lode  is  shown  at  surface  at  the  west  end  of 
the  railway  cutting,  with  a  width  of  10  feet  about  150 
feet  further  west  than  its  occurrence  underground.  This 
would  indicate  that  its  mean  underlay  above  the  level  of 
the  drive  is  about  35°.  In  the  drive,  however,  it  is  much 
steeper.  Taking  into  consideration  the  low  grade  of  this 
lode,  where  it  has  been  tested  underground  and  at  sui- 
face,  combined  with  its  good  return  at  the  Argent  River 
face,  it  seems  likely  that  its  richest  horizon  is  belo-.v  the 
river  level.  It  will  have  to  be  proved  in  depth  by  means 
of  a  shaft  sunk  on  the  hillside  above  the  river. 

The  lode,  however,  which  invites  the  first  attention  is 
the  Big  Blow  Lode,  which  is  probably  the  same  as  the 
pyritic  (pyrrhotite)  lode  shown  in  the  Emu  Bay  railway 
cutting.  This  identification  is  not  absolutely  certain,  as 
from  the  distance  between  the  two  outcrops  (1000  feet) 
some  doubt  may  very  well  exist.  As  the  Big  Blow  outcrop 
is  fully  250  feet  above  the  pyritic  lode  exposure,  its  under- 
lay would  seem  to  carry  it  at  railway  level  to  the  east 
of  the  railway  cutting  altogether.  But  the  Blow  outcrop 
is  so  huge  and  irregular  that  it  is  uncertain  what  is  the 
true  lode  strike,  and  this  uncertainty  will  not  be  removed 
until  more  work  is  done. 

The  outcrop  is  a  quartzo-ferro-manganese  mass  project- 
ing 28  to  30  feet  vertical  from  the  hill-slope,  and  bearing 
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at  its  northern  end  nearly  due  north,  but  bending  round 
south-westerly  at  its  southern  end.  The  slates  forming  the 
f ootwall  of  the  gossan  dip  to  the  east.  The  outcrop  forms 
a  mass  of  oxidised  lodestuff  which  extends  along  the  hillside, 
not  without  some  interruption,  for  upwards  of  5  chains. 
At  the  southern  end  it  forms  a  continuous  wall  for  167 
feet  in  length,  from  21  to  30  feet  in  width  at  the  top,  and 
decreasing  to  from  6  to  9  feet  in  width  at  tunnel  level,  and 
this  is  the  block  of  ore-bearing  material  which  the  company 
relies  upon  as  an  available  asset. 

A  tunnel  has  been  driven  below  the  outcrop  at  the  south 
end  for  about  200  feet  into  the  hill,  showing  the  underlay 
of  the  ore-body  to  be  flat,  and  indicating  a  change  of  the 
gossan  to  pyrite  and  pyrrhotite.  I  have  no  doubt  that  the 
oxidised  matter  will  be  replaced  by  these  sulphides  in 
depth.  The  crosscuts  and  rises  from  this  tunnel  have  fairly 
well  established  that  the  ore-body  descends  to  this  level, 
and  facilitate  the  formation  of  an  idea  as  to  what 
approximately  may  be  expected  to  be  won  from  this  large 
block  of  material.  I  measured  the  Big  Blow  outcrop,  and 
confirmed  in  a  general  way  the  measurements  upon  which 
the  company's  published  estimates  are  based.  The  pub- 
lished samplings  of  this  block  show  an  average  content  of 
a  little  over  4  per  cent,  metallic  tin,  but  this  is  a  subject 
which  is  outside  the  province  of  my  report.  I  was  shown 
the  bore-holes  in  the  lode  from  which  the  various  samplings 
had  been  taken,  and  I  formed  the  opinion  that  the  samp- 
ling had  been  carried  out  in  a  systematic  and  efficient 
manner.  The  crosscut  from  the  main  drive  where  a  con- 
nection has  been  made  with  surface  at  the  southern  end  of 
the  outcrop  in  question  (viz.,  at  150  feet  in),  shows  pyritic 
lodestuff  descending  in  unimpaired  strength,  and  the  assay 
value  of  the  lode  at  this  depth  is  stated  as  2*75  per  cent. 

The  flat  layers  of  lode-matter  connected  with  the  Blow 
cause  some  doubt  as  to  whether  the  main  deposit  may  not 
prove  to  be  in  the  shape  of  a  floor  following  the  stratifica- 
tion of  the  country.  The  horizontal  'banding  of  the  lode 
material  might  be  taken  to  imply  this,  and  if  this  theory 
were  correct  the  working  of  the  deposit  might  prove 
awkward.  It  would  mean  that  the  extensions  and  undula- 
tions of  the  bedding  planes  would  have  to  be  followed 
indefinitely.  I  am  rather  disposed  to  look  upon  the  hori- 
zontal layers  as  lines  of  bedding  which  are  made  visible 
by  a  replacement  process  taking  place  within  a  more 
steeply  inclined  channel  of  ore  deposition  afforded  by  the 
planes  of  cleavage.     On  this  theory  future  work  under- 
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ground  would  consist  in  following  the  ore  channel  down  to 
any  depth  to  which  it  might  lead. 

A  short  tunnel  a  few  yards  to  the  east  of  the  main 
tunnel  shows  disturbed  country  and  pyritic  lodestuff  (a 
good  deal  of  pyrrhotite).  The  position  of  this  is  not 
easy  to  connect  directly  with  the  Blow,  and  the  lode  being 
unoxidised  it  has  been  thought  to  be  an  independent 
occurrence.  This,  however,  is  not  likely.  The  difference  in 
character  is  probably  due  to  the  predominance  of  pyrrho- 
tite, which  oxidises  very  slowly. 

As  a  general  rule  in  this  district,  it  is  probable  that 
where  the  lodes  consist  mainly  of  pyrrhotite  the  outcrop 
will  be  sulphidic,  while  the  large  outcrops  of  ierro-man- 
ganese  indicate  that  the  preponderating  pyrites  in  the 
vein  below  is  the  bi-sulphide. 

The  distribution  of  the  tin,  both  in  the  gossan  and 
sulphide,  appears  to  be  sporadic,  and  variable  within  short 
distances.  No  general  law  of  distribution  has  been  dis- 
covered so  far,  consequently  any  forecast  of  the  behaviour 
of  the  lode  in  depth  would  be  founded  on  precarious  data. 
Tin,  however,  being  a  metal  of  deep-seated  origin,  will 
certainly  be  found  in  the  lode  channel  in  sinking  to  a  con- 
siderable depth  from  the  present  surface,  which  has  a 
purely  fortuitous  connection  '.» if  h  the  tin  ore  m  the  upper 
part  of  the  lode.  There  is  therefore  every  inducement  after 
turning  the  metal  of  the  large  outcrop  into  cash  to  prove 
the  lode  in  depth. 

The  hill  spur  descends  from  the  Big  Blow  to  the  railway 
cutting,  and  the  form  and  direction  of  this  spur  lend 
great  probability  to  the  view  that  the  same  lode  is  exposed 
in  the  cutting  as  the  pyritic  lode.  This  is  there  cut 
through  obliquely  for  46  feet,  which  would  be  equivalent 
to  a  true  width  of  about  40  feet. 

The  ore  channel  is  steep  and  well  defined,  evidently 
parallel  with  the  planes  of  cleavage  and  at  nearly  right 
angles  with  the  flat  b.edding  planes. 

About  6^  chains  south-east  of  the  lode  in  the  railway 
cutting  is  No.  6  lode,  which  has  been  trenched  across  its 
outcrop  for  about  1^  chain,  and  driven  across  underground 
for  an  oblique  width  of  26  feet.  Its  true  width  seems  to 
be  about  14  feet,  and  bearing,  as  far  as  cm  be  judged, 
8. 70°  W.  It  cannot  be  very  far  east  of  the  Big  Blow  lode, 
and  on  my  former  visit  I  surmised  that  it  might  be  identi- 
cal with  it;  but  I  am  now  inclined  to  think  that  the  two 
are  distinct,  and  that  this  crosses  the  line  of  railway 
below  the  embankment.     A  useful  piece  of  work  would  be 


to  put  in  a  deep  exploratory  crosscut  into  the  spur  from 
this  side,  which  would  intersect  all  lodes  coursing  down  the 
hill.  It  is  a  rather  solid  pyritic  lode,  with  a  considerable 
admixture  of  quartz,  but  not  rich  in  tin  at  this  level.  Its 
dip  is  south-easterly,  and  it  is  conformable  with  the  folia- 
tion planes  of  the  country.  It  forms  the  slope  as  it  were 
of  the  camp  gully,  and  hence  is  easy  of  attack.  Near  the 
end  of  the  drive  some  further  pyritic  veins  have  been 
passed  through,  and  in  the  face  flat  replacement  veins  of 
pyrites  occur  which  evidently  mark  bedding  planes. 

What  is  called  the  "  White  Lode,"  or  a  zone  of  white 
sandstone  and  conglomerate,  has  been  intersected  by  the 
railway  cutting  for  a  width  of  some  48  feet.  The  same 
zone  is  prolonged  6  chains  further  south,  where  an  under- 
lay shaft  and  some  trenches  have  been  excavated  in  it. 
In  sinking  the  shaft  25  feet,  quartzite  was  followed  by 
white  conglomerate,  and  the  latter  by  pug.  Mr.  Briggs 
informed  me  that  he  obtained  prospects  as  much  as  2  lbs. 
to  the  dish.  A  couple  of  chains  from  this  a  hole  was  put 
down  from  a  trench  passing  through  15  feet  of  grit  and 
quartzite,  3  feet  of  loose  rubbly  quartzite  into  soft  yellow 
clay  in  which  a  6-inch  vein  gave  a  rich  assay.  In  the  rail- 
way cutting  the  lode  called  the  "  Cross  Lode  "  is  believed 
to  have  junctioned  with  this  one.  This  is  a  little  problem- 
atical, but  at  any  rate  there  is  a  wide  belt  of  fissured 
country  there  which  has  been  a  channel  for  the  ascent  of 
stanniferous  vapours  or  solutions,  and  which  has  con- 
tributed a  good  deal  to  the  detrital  formations  which  are 
being  sluiced  below  the  line. 

The  mineral  solutions  in  this  zone  have  doubtless 
ascended  vertically,  but  the  horizontal  bedding  planes  give 
the  replacement  deposits  their  structural  features.  On 
the  whole,  this  "  White  Lode  "  deposit  is  low  grade,  but 
it  should  be  explored  for  locally  enriched  portions. 

Western  Lode. 

A  large  ferro-manganese  gossan  outcrop  crosses  the 
boundary  line  between  Sections  2606  and  166  in  a  north- 
westerly direction  on  the  fall  to  Porphyry  Creek.  Its 
observed  length  is  between  500  and  600  feet,  and  its  sur- 
face width  from  20  to  30  feet.  On  Section  2606  a  short 
drive  has  been  put  into  it  for  25  feet,  and  20  feet  below  the 
hard  craggy  outcrop.  As  is  often  the  case  below  these 
outcrops,  the  ferruginous  matter  is  much  softer  under 
ground.      Quartz    veins    or    patches    occur    in    it.      The 
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enclosing  strata,  clay  slate,  lie  rather  flat.  To  test  the 
lode  at  some  distance  down,  a  winze  might  be  sunk  follow- 
ing one  wall,  and  adit  crosscuts  may  be  driven  from  the 
east  fall  of  the  hill  to  a  considerable  depth.  There  is 
nothing  in  this  occurrence  inviting  urgent  attention,  but 
the  probability  is  that  the  iron  gossan  outcrops  so  common 
in  this  district  cover  pyritic  lodes,  and  the  sulphides,  as 
we  know  in  numerous  cases,  are  often  accompanied  by 
tin  ore. 

In  the  southern  part  of  Section  2534  above  the  Big  Blow 
trenching  has  disclosed  several  iron  gossan  formations^ 
about  which  little  or  nothing  is  known,  but  any  one  of 
which  may  cap  payable  lodes. 

These  numerous  formations  on  the  Bell  property  give 
large  scope  for  prospecting  work. 

The  alluvial  or  detritus  deposit  now  being  worked  with 
profitable  results  forms  a  belt  of  detrital  tin-bearing 
material  covering  the  hill-slope  for  a  width  of  about  200 
feet,  and  extending  down  the  hill  to  the  Argent  River  on 
the  one  hand,  and  up  the  hill  for  about  400  feet  from  the 
railway  cutting  on  the  other.  The  deposit  seems  to  be 
about  3  feet  deep.  T  am  informed  that  the  average  depth 
of  the  test  bore-holes  was  39  inches,  and  that  the  assay 
yield  was  equivalent  to  13  lbs.  per  cubic  yard.  I  was 
shown  the  test-holes  which  had  been  put  down,  and  noted 
'that  they  corresponded  with  those  shown  upon  the  mine 
plan.  The  productive  work  in  progress  is,  I  am  given  to 
understand,  generally  confirming  the  published  estimates. 
The  deposit  in  question  is  not  a  bed  of  waterworn  stones, 
but  consists  almost  entirely  of  angular  detritus,  and  in  a 
large  measure  seems  to  be  the  waste  of  lodes  disintegrated 
in  slfUy  the  soft  country  rock  being  amenable  to  the  pick. 
The  process  of  deposit  is  simply  the  wasting  away  of  the 
lode  formations,  and  consequent  liberation  of  the  ore 
which  remains  in  sify  for  sluicing. 

Taking  the  alluvial  and  the  Blow  outcrop  into  consider- 
ation, it  is  obvious  that  the  owners  of  this  property  have 
a  quantitv  of  ore  in  sight,  or  easily  accessible,  waiting  to 
be  handled.  Any  quantity  beyond  this  can  only  be  dis- 
closed by  developing  the  lodes.  The  outcrop  and  the 
work  on  the  Big  Lode  at  tunnel  level  lead  one  to  expect 
that  the  ore  body  will  continue  remunerative  to  a  greater 
depth,  and  certainly  warrant  expenditure  in  opening  up 
and  exploring  the  lode.  At  present  nothing  is  known 
throughout  the  entire  Dundas  district  as  to  how  these  lodes, 
which  within  that  area  have  a  pronounced  family  likeness 
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in  common,  will  behave  in  depth,  and  the  pioneer  work  of 
testing  the  question  seems  likely  to  devolve  on  the  Renison 
Bell  owners,  who  may  be  considered  as  possessing  a 
valuable  property,  and  of  considerable  potentialities  in  its 
undeveloped  lodes. 

L  ewer 8*  Section. 

The  North-East  Dundas  tin-bearing  belt  continues 
uorth-westerly  from  the  Renison  Bell  into  the  adjoining 
section,  R.  D.  Lewers,  37  acres,  4550-93m.  The  lodes  con- 
tinue as  three  large  f erro-manganese  outcrops  within  a  few 
chains  of  each  other,  traversing  the  entire  section  and 
emerging  from  it  at  its  northern  boundary. 

On  the  northern  fall  of  the  hill  a  wide  outcrop  of  one  of 
these  lodes  has  recently  been  discovered  by  Mr.  Gilham. 
It  has  a  favourable  appearance,  as  these  outcrops  go,  con- 
sisting of  the  usual  iron  gossan  with  a  little  pyrites  and  a 
considerable  quantity  of  quartz,  some  of  it  chalcedonic.  I 
believe  it  is  not  tin-bearing  so  far,  but  a  little  tin  has 
been  found  by  assay  in  other  outcrops  of  these  lodes,  and 
possibly  tin  in  payable  quantity  will  be  eventually  found 
somewhere  on  this  property.  The  easiest  way  of  testing 
some  of  these  lodes  would  be  by  the  diamond-drill,  but 
unless  the  bores  were  very  close  together  the  results 
would  be  inconclusive,  for  we  may  anticipate  that  the  ore 
concentrations  will  prove  extremely  irregular.  As  said 
above,  there  is  reason  to  suppose  that  the  gossan  will  be 
replaced  by  pyritic  veins  in  depth,  and  having  regard  to 
the  nature  of  this  metalliferous  belt  I  see  no  reason  for 
doubting  that  some  of  them  will  be  tin-bearing. 

In  concluding  this  report  of  my  brief  visit  to  the  north- 
em  end  of  the  Dundas  tin  district,  signs  and  evidence 
support  the  view  that  the  whole  district  is  one  of  unde- 
veloped wealth.  The  quantity  of  alluvial  and  detrital  tin 
which  has  been  produced,  and  which  is  increasing  every 
week,  shows  that  the  tin-bearing  formations  are  more 
numerous  and  better  than  hitherto  supposed.  The  present 
price  of  the  metal  is  acting  as  a  stimulus  to  the  efforts  of 
working  parties  to  sluice  wherever  possible.  This  must 
inevitably  lead  to  attention  being  paid  to  the  lodes.  It 
is  true  that  the  lode  cappings  are  in  many  cases,  but  not 
always,  poor  or  barren,  but  it  is  not  likely  that  that  will 
be  the  last  word  on  the  subject.  The  scratchings  and 
chippings  upon  which  discouraging  estimates  have  been 
based  will  have  to  be  followed  by  more  venturesome  work 
in  the  shape  of  testing  the  lodes  at  a  reasonable  depth  on 
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the  quite  reasonable  ground  that  tin  is  an  ascending  metal. 
The  pyritic  lode-stuff  will,  of  course,  necessitate  treatment 
to  which  our  tin-mine  owners  have  been  unaccustomeo, 
and  in  some  cases  the  accessory  minerals  (arsenides,  &c.) 
may  prevent  the  ore  from  being  easily  amenable  to  profit- 
able metallurgical  treatment ;  but  these  instances  are  excep- 
tional, and  do  not  affect  the  prospects  of  the  field  as  a 
whole.  A  very  promising  feature  in  much  of  the  so-called 
alluvial  of  the  district  is  that  it  is  really  the  waste  of  lode 
capping  in  situ,  and  consequently  that  the  fresh  dis- 
coveries of  alluvial  which  are  now  being  made  every  month 
mean  so  many  additional  lode  formations  brought  to  light. 
With  the  present  favourable  market  conditions,  it  would 
be  a  pity  to  let  the  time  go  by  without  making  a  serious 
attempt  to  test  some  of  the  lodes  at  deep  levels. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.  H.  TWELVETREES, 

Government  Geologist. 
W.  H.  Wallace,  Esq., 

Secretary  for  Mines,  Hobart. 
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REPORT    OF    THE    SECRETARY 

FOR    MINES. 


Mines  Department, 

Hobart,    18th    May,    1908. 
Sir, 

I  HAVE  the  honour  to  submit  my  Report  upon  the  Mines 
Department  and  the  Mining  Industry  for  the  year  ending 
31st  December,  1907. 

General  Remarks. 

The  aggregate  value  of  the  minerals  and  metals  raised 
during  the  year  was  £2,777,150,  the  highest  yet  attained; 
being  an  increase  of  £20,012  on  the  value  of  the  output 
for  the  preceding  year.  During  the  first  half  of  the 
year  the  market  prices  for  tin,  silver,  and  copper  were 
fairly  high.  At  the  beginning  of  the  year  tin  was  quoted 
at  £192  10s.  per  ton;  it  reached  £200  on  the  3rd  July, 
and  receded  to  £125  10s.  at  the  end  of  the  year.'  The 
average  price  (taken  from  the  Mt.  Bischoff  Company's 
weekly  London  advices)  was  £175  8s. 

Silver  started  at  2s.  7^d.  per  oz.,  and  with  small  varia- 
tions retained  its  value  until  October,  when  it  averaged 
28.  4^^d.  for  that  month,  falling  back  to  2s.  l^^l^d. ; 
giving  an  average  for  the  year  of  2s.  6  jIq^^j'^^j  d. 

For  the  month  of  January,  copper  averaged  £106  17s.  Id. 
per  ton,  falling  back  to  £98  13s.  6d.  for  April,  and  continu- 
ing gradually  to  fall  in  price  until  averaging  only  £60  Os. 
Id.  for  December;  the  average  for  the  year  being 
£87  Is.  ojd. 

B 


The  iiiiinbcr  of  leases  issued  during  the  year  was  892, 
embracing  an  area  of  31,255  acres;  as  against  730  leases,  of 
19,912  acres,  during  the  previous  year.  The  total  area 
held  under  lease  on  the  31st  December  was  77,610  acres. 

In  my  last  Report  I  drew  attention  to  the  desirableness 
of  increasing  the  vote  for  tracks  to  mining  fields,  and  I 
was  very  pleased  to  notice  that  the  amount  on  the  Public 
Works  Schedule  for  1907-8  had  been  considerably 
increased;  the  amounts  being — Roads,  £6850;  Tracks, 
£3100;  and  Bridges,  £170;  a  total  of  £10,120. 

Many  of  the  existing  tracks  require  cleaning  out  again, 
especially  the  Harris  Reward,  Jukes  Proprietary,  Linda 
Valley  to  King  William  Range,  and  the  track  between 
Queenstown  and  Mt.  Read.  The  intervening  country 
between  Queenstown  and  Zeehan  is  worthy  of  some  atten- 
tion being  paid  to  it,  in  the  way  of  tracks  for  facilitating 
prospecting. 

The  industry  is  a  most  important  one,  and  should  be 
fostercri  and  encourjifed  in  every  possible  leffiti^aate  man- 
ner. The  opening-up  of  tracks  is  of  little  value  to  pros- 
pectors if  they  are  not  kept  clear  and  open. 

It  has  been  pointed  out  that  in  the  wilder  parts  of  t'he 
West  Coast  it  would  pay  the  Government  to  establish 
nuclei.  If  a  prospector  takes  a  horse  out  with  him  he  has 
to  carry  horse  feed  as  well  as  provisions,  and  consequently 
can  only  carry  sufficient  supplies  for  a  few  days,  and  when 
they  are  running  out  he  has  to  return  again  to  replenish 
them.  A  great  deal  of  valuable  time  is  thus  spent  in 
travelling,  and  men  become  disheartened  and  give  up  in 
despair.  If  small  areas  were  burnt  out  during  the  sum- 
mer and  laid  down  in  grass  seeds  they  would  be  of  immense 
assistance  to  the  prospector,  who  would  then  be  certain  of 
obtaining  horse  feed,  and  could  use  the  horse  for  packing 
out  his  kit  and  provisions. 

A  number  of  suspension  bridges  and  cages  have  been 
erected  over  some  of  the  deep  gorges  and  rivers  on  the 
West  Coast  by  the  Public  Works  Department,  under  the 
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supervision  of  Mr.  James  Harrison,  Inspector  of  Mines, 
and  these  have  proved  of  great  benefit  to  prospectors. 

Applications  for  reward  claims,  for  an  aggregate  area 
of  400  acres  of  land,  have  been  lodged  for  the  discovery 
of  manganese,  zinc-lead,  nickel,  copper,  and  scheelite,  in 
new  localities.  The  lastnamed  mineral  has  been  dis- 
covered on  the  south  coast  of  King  Island.  The  lode  is 
stated  to  be  from  12  to  20  feet  wide,  the  walls  well  defined, 
and  there  are  200  feet  of  backs.  There  is  a  plentiful 
supply  of  water  and  wood,  and  a  good  shipping  port  within 
half  a  mile. 

The  lode  is  said  to  carry,  in  addition  to  scheelite,  con- 
siderable quantities  of  molybdenite,  bismuth,  and  tantalite. 
A  bulk  assay  of  the  ore,  made  at  the  British  Flag  Com- 
pany's plant,  on  the  Fraser  River,  has  proved  that  80  per 
cent,  of  the  ore  contents  can  be  saved  in  treatment.  The 
Government  Geologist  will  probably  visit  the  island  in 
September,  when  an  extensive  examination  of  this,  and 
other  deposits,  will  be  made  and  reported  upon. 

The  demand  for  the  Geologist's  services  has  been  found 
to  increase  to  an  extent  that  renders  it  impossible  to  meet 
the  requirements  of  applicants,  who  are  legitimately 
entitled  to  satisfaction.  Outside  his  geological  work,  he, 
as  Chief  iQspector  of  Mines,  together  with  the  inspectors, 
has  official  care  of  the  mines  of  the  State,  and  his  duties 
in  this  connection  necessarily  make  inroads  on  his  time. 
Consequent  on  the  recent  remarkable  expansion  of  mining, 
a  state  of  things  has  arisen  under  which  geological  exam- 
inations in  various  parts  of  the  island  have  left  no  time  foi 
inspections  in  the  more  important  districts  of  the  Western 
Mineral  Division.  The  Department  found  itself  obliged 
to  take  into  consideration  the  matter  of  reviving  the 
appointment  of  an  assistant,  a  post  which  has  been  vacant 
since  the  retirement  of  its  last  occupant,  in  1904.  A  direct 
request  to  the  same  effect  was  also  received  from  the  West 
Coast,  and  it  was  recognised  that  the  time  had  arrived 
for  terminating  a  state  of  things  which  was  unjust  to  the 


growing  industry.  Accordingly,  the  appointment  of  an 
Assistant  Grovernment  Geologist  has  been  made,  and  it  is 
believed  that  in  Mr.  Leonard  Keith  Ward,  B.A.,  B.E.,  a 
brilliant  graduate  of  the  Sydney  University,  a  choice  has 
been  made  which  will  redound  to  the  credit  of  the  State. 

It  is  desired  to  mark  the  importance  of  this  new  depart- 
ure, and  to  impress  it  with  the  stamp  of  permanency  by 
giving  to  the  geological  branch  the  title  of  Geological 
Survey.  The  intention  is  to  commence  making  systematic 
geological  surveys  of  the  mining  fields,  one  by  one,  and 
issuing  maps  of  same  and  reports  thereon,  as  the  work  pro- 
gresses. An  effort  is  being  made  to  issue  the  geological 
publications  in  an  improved  style,  and  in  a  form  which 
will  correspond  with  the  increased  requirements  of  the 
important  industry  to  which  they  relate. 

Since  his  appointment,  Mr.  Ward  has  furnished  geo- 
logical reports  on  the  Mt.  Farrell  field,  and  the  western 
portion  of  the  country  traversed  by  the  Great  Western 
Railway  survey  route  from  Linda  Valley  to  Mt.  King 
William. 

Mr.  Ward  will  proceed  to  the  West  Coast  about  the 
end  of  June,  and  will  be  engaged  for  some  months  making 
a  geological  examination  of  the  country  and  mines  in  the 
North-East  Dundas  district,  in  continuation  of  the  work 
the  late  Assistant  Geologist  (Mr.  G.  A.  Waller)  was  engaged 
in  about  four  years  ago. 

Upon  a  recent  visit  to  Zeehan  my  attention  was  directed 
t<»  the  desirability  of  more  frequent  visits  to  the  West 
Coast  being  made  by  the  Government  Geologist,  and  to 
the  advisability  of  stationing  the  Assistant  Government 
Geologist  permanently  at  Zeehan. 

Since  Mr.  Waller  retired  from  the  service  there  have 
been  so  many  demands  upon  the  time  of  the  Government 
Geologist  that  it  has  not  been  possible  for  him  to  give  any 
attention  to  the  West  Coast,  but  now  that  he  has  an  assist- 
ant, he  will  probably  be  able  to  make  periodical  visits  to 
the  more  important  centres. 


Mr.  Ward  is  already  devoting  all  his  time  to  WeSt  Coast 
^/ork.  The  mere  fact  of  his  taking  the  train  from  I»aun- 
<;eston,  instead  of  Zeehah,  does  not  affect  his  work  in  the 
least.  There  are  many  good  reasons  why  he  should  return 
to  headquarters  to  write  his  reports  and  prepare  his  geo- 
logical plans,  assays,  analyses,  &c.,  all  of  which  were  dis- 
cussed and  fully  considered  before  Mr.  Ward  was 
Appointed. 

Appendices. 

Appended  will  be  found  the  following  Reports:  — 

Annual   Report   of  the   Mount  Cameron   Water-race 

Board. 
Report  of  the  Government  Geologist. 
Report  of  the  Assistant  Government  Geologist. 
Report  of  the  Chief  Inspector  of  Mines. 
Reports  of  the  Inspectors  of  Mines. 
The  Government  Geologist's  Reports  on :  — 

Mathinna.     (Part  III.) 

Mangana. 

Port  Cygnet. 

Bell  Mount. 
A  Paper  by  W.  H.  Twelvetrees,  on  the  Geology  of 

Tasmania. 
A  Paper  by  A.  Osann,  on  an  Enstatite  Augite-bearing 

diabase  from  Tasmania. 

Gold-mining. 

The  total  quantity  of  gold  won  during  the  year  was 
65,354*252  fine  ounces,  valued  at  £277,607,  being  an 
increase  of  5330' 855  ounces,  and  £22,644,  on  the  previous 
year. 

A  quantity  of  gold  has  been  obtained  in  the  tin  drifts 
on  the  North-East  Coast,  particulars  of  which  will  be  found 
in  another  part  of  this  Report,  under  .the  heading  of 
*  Bucket  Dreaging.'* 


BeaconsfrM. — The  yield  from  this  district  was  35,820i 
fine  ounces  gold. 

The  Tasmania  Gold  Mine  has  been  the  principal  pro- 
ducer, with  32,401  ounces  of  gold.  The  total  quantity  of 
gold  won  from  the  mine  is  670,893  ounces.  Owing  to  the 
mine  being  flooded  last  year  it  became  necessary  to  con- 
struct very  extensive  protection  works  at  Blythe  Creek, 
and  3500  feet  of  fluming,  28  feet  high,  were  erected,  giving 
a  further  waterway  above  the  level  of  the  fluming  40  feet 
wide.  The  sinking  of  Grubb's  shaft  was  continued  to  a 
depth  of  1311 J  feet. 

During  the  last  quarter  of  the  year  the  company  pur- 
chased the  North  Tasmania  Mine ;  the  ventilation  was 
improved,  and  prospecting  operations  at  the  400-feet  level 
were  started. 

The  East  Tasmania  Company  has  been,  by  means  of  the 
diamond  drill,  trying  to  locate  on  its  property  the  con- 
tinuation of  the  Tasmania  Company's  reef. 

Lefroy. — The  New  Pinafore  Gold  Mining  Company  is 
now  turning  its  attention  to  prospecting  the  deep  lead, 
with  a  view  to  working  the  alluvial.  Two  thousand  pounds 
has  been  provided  by  Parliament  for  the  purpose  of  assist- 
ing the  company,  on  the  pound  for  pound  principle — {a) 
in  sinking  the  existing  main  shaft  on  Section  380-87 a 
below  its  present  depth  of  1200  feet  vertically  from  tne 
natural  surface  of  its  mine ;  or  (b)  for  opening  up  or 
exploring  the  lodes  below  the  said  depth  of  1200  feet,  and 
in  otherwise  prospecting  and  developing  the  mine  below 
that  depth  ;  or  (c)  exploiting  or  developing  the  deep  lead 
at  Lefroy  by  driving  either  from  the  shaft  known  as  the 
East  Pinafore  shaft,  on  Section  155-g,  or  other  convenient 
shaft,  at  a  depth  of  340  feet  or  more;  and  at  such  depth 
in  proving  such  lead  by  rising,  boring,  cuddying,  cross- 
cutting,  driving,  or  sinking,  or  other  mining  operations. 

The  quantity  of  gold  won  from  this  field  was  818} 
ounces. 


'^    little  alluvial  prospecting  is  being  carried  on  by  small 
parties.       Operations   have   been   principally   confined   to 
shallow  workings  and  cyaniding  the  old  tailings  from  tho 
Ne-^   Pinafore  Mine. 


le    Government    Greologist     furnishes     the     following 
»ort  on  the  country  between  Lef roy  and  Back  Creek :  — 

lere  is  a  stretch  of  country  forming  the  divide  between 
^mx^  Lefroy  basin  and  Back  Creek  which  has  been  hardly 
P^'oapected  at  all,  though  it  is  intersected  by  numerous 
<lvi  sk^irtz  reefs  and  ironstone  formations.  It  is  in  the  southern 
of  the  broken  hill  range,  which  abuts  on  the  sea- 
at  Black  Rock  and  14-mile  Bluff,  and  is,  in  a  direct 
^^^^,  7  miles  from  the  shore-line. 

^t  is  not  more  than  3  miles  north-east  of  Lefroy,  and 
^**  '^ends  really  to  Back  Creek,  which  makes  it  unaccount- 
'^"^Xe  why  the  stream  of  prospectors  flowing  to  and  from 
^^^Dse  centres   has   never   been   arrested    midway    by    this 
^^her  inviting  area.     Its  geology  is  comparatively  simple, 
^^^    the  country  consists  of  slate,  sandstone,  and  quartzite, 
^ierred    in    Tasmania    to    the    Ordovician    system.     The 
^^like  of  the  strata  is  about  N.  -SO®  W.,  with  a  general 
^ip  to  the  S.W!     In  the  Back  Creek  basin  these  are  over- 
^^id  by  Tertiary  basalt  and  infra-basaltic  auriferous  drifts 
^^'f  middle  Tertiary  age.     No  intrusive  igneous  rock  appears 
^^  the  district.     The  nearest  signs  of  granite  are  boulders 
^nd  stones  of  this  rock,  which   may   be  seen   in   alluvial 
ground  on  the  east  side  of  Slaty  Creek,  above  the  bridge 
^n  the  George  Town-road,  and  a  little  further  along  the 
Yoad  towards  George  Town,  where  a  little  prospecting  was 
dene  a  few  years  ago,  under  the  impression  that  the  occur- 
rence was  a  granite  outcrop.     Similar  stones  are  seen  near 
the   Volunteer,   south   of   Lefroy,    and    Mr.    Richards,    of 
George  To¥ni,  informed  me  that  he  has  recently  discovered 
some  solid  granite,  a  few  miles  N.E.  of  George  Town,  on 
the  iron  ore  reward  claim.     It  is    probable    that    these 
boulders  mark  the  line  of  underlying  granite,  though  the 
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fact  that  the  stones  which   are   found    are    of    different 
varieties  of  granite  makes  one  hesitate. 

The  reefs  throughout  the  area  under  review  observe,  for 
the  most  part,  a  strike  corresponding  with  that  of  the 
Lefroy  lodes,  namely,  approximately,  east  and  west,  or  a 
little  north  of  east  and  south  of  west;  only  when  they 
follow  the  planes  of  the  country  do  they  assume  directions 
nearer  to  north.  The  reefs,  therefore,  form  a  series  north 
of  and  parallel  with  the  Lefroy  reefs.  There  is  another 
set  of  reefs  in  the  district  which  conform  in  direction  with 
the  north-westerly  strike  of  the  strata.  Many  of  cbese 
reefs  are  formations  of  clayey  iron  oxide  or  slaty  gossan, 
sometimes  carrying  inter-laminated  quartz.  They  appar- 
ently occupy  the  place  once  occupied  by  the  country  rock, 
afterwards  penetrated  and  replaced  by  pyrites,  bearing 
silica,  and  finally  becoming  what  they  now  are  by  oxida- 
tion of  the  pyrites.  Such  formations  frequently  carry  free 
gold,  which  has  been  probably  released  from  the  pyrites. 
They  have  not  been  followed  down  by  mining  works  suffi- 
ciently deep  to  trace  their  change  into  normal  quartz  reefs 
in  depth,  but  there  is  no  reason  to  doubt  that  this  change 
takes  place.  What  is  their  exact  connection  with  the 
ordinary  quartz  reefs  of  the  district  is  difii6ult  to  say  until 
more  is  learned  of  their  occurrence  and  behaviour.  Mr. 
Alex.  Montgomery,  a  former  Government  Geologist,  con- 
sidered that  they  had  no  connection  with  the  auriferous 
series  of  lodes.  Since,  then,  however,  gold  has  been  found 
in  them.  From  an  occurrence  at  W.  G.  Barker's  show, 
where  a  normal  quartz  reef  impinges  on  one  of  these  iron- 
stone lodes,  I  am  inclined  to  think  that  the  latter  type  is 
of  slightly  earlier  date  than  the  ordinary  quartz  series. 

In  this  district,  and  apart  from  the  Back  Creek  field, 
where  three  or  four  parties  are  working,  three  parties  are 
carrying  on  work  at  present,  which  may  be  described  as 
of  a  prospecting  nature. 

Messrs.  Hart,  Gaunt,  and  Barker,  are  sinking  to  prove 
an  ironstone  reef  on  one  of  their  three  20-acre  prospecting 
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-c^laims.  Mr.  Ignatius  O'Keefife  is  prospecting  quartz  reefs 
.south  of  Mr.  W.  Barrow's  farm,  and  Mr.  Barrow  is  prov- 
i  ng  a  quartz  reef  south  of  the  track  to  Back  Creek.  This 
is  all  the  work  going  on  over  an  area  of  several  miles  of 
<rountry. 

Hart^  Gaunt,  and  Barker's  Sections  (H.  No.  1  Mint). — 

Xn   about  the  middle  of  the  central  section,  in  February 

last,  Mr.  W.  G.  Barker  made  a  gold  discovery  at  the  con- 

l.£iet  of  a  quartz  reef,  striking  N.  75°  E.,  and  dipping  N.  W., 

'^^'ith  an  ironstone  or  gossan  formation  striking  N.  30®  W., 

-a.nd   dipping  S.W.     The  quartz  reef  has  been   cut  across 

£^t  surface  by  13  trenches  and  excavations  in  a  distance  of 

340  feet.    Its  width  varies  from  a  track  to  a  couple  of  feet. 

No  gold  has  been  round  in  this  reef  apart  from  the  contact 

occurrence.     At  the  north-east  end  of  the  line  of  trenches 

the  sinuous  strike  of  the  country  slate  and  of  the  gossan 

formation   mentioned  above  brings  the  latter  again   into 

contact  with  the  line  of  the  quartz  reef.     An  assay  of  the 

gossan  has  given  2  dwts.  per  ton. 

A  small  shaft,  14  feet  deep,  was  sunk  at  the  other  end 
of  this  line  where  the  gold  was  first  found,  as  much  as 
3  ozs.  per  ton,  and  the  reef  was  driven  on  both  ways  for 
28  feet  without  finding  gold.  Its  width  was  1  foot. 
Twenty  feet  west  another  shaft  was  sunk  (the  36-feet 
shaft),  and  openings  were  made  at  10  feet,  19  feet,  and  36 
feet.  At  10  feet  a  connection  was  made  with  drive  from 
the  14-feet  shaft.  In  the  roof  of  the  level  the  footwall  of  the 
quartz  reef,  dipping  \V.,  is  shown,  abutting  on  the  foot- 
wall  of  the  gossan  formation  dipping  S.  Specimens  of  gold 
were  obtained  from  this  drive  close  to  the  contact  of  the 
iron  and  quartz.  Small  leaders  of  quartz  penetrate  the 
gossan,  and  the  latter  then  yields  good  prospects  of  gold. 
The  quartz  reef  is  not  seen  for  12  or  14  feet  in  this  drive, 
which  has  been  extended  west  from  the  shaft  for  26  feet. 
At  the  19-feet  a  crosscut  has  been  opened  for  24  feet- 
cutting   through    the    gossan,    which    widens    from    a    few 
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inches  to  a  foot.  The  country  is  softer  for  a  foot  above 
and  below  the  flat  gossan,  consisting  of  reddish,  streaky 
slate.  The  gossan  dips  at  a  low  angle,  30O.  An  assay  has 
returned  2  dwts.  16  grs.  per  ton.  At  the  36-feet  a  level 
has  been  driven  east  and  west  (253°)  17  feet  E.  and  49 
feet  W.  along  the  course  of  the  quartz  reef.  The  east 
drive  shows  the  reef  in  end  1  foot  wide,  but  barren.  The 
slate  country  in  the  drive  strikes  N.  30°  W.  The  reef  in 
the  west  drive  is  followed  on  the  south  side,  but  towards 
the  end  appears  to  have  broken,  and  to  have  been  recovered 
only  in  the  north  arm  of  a  ''  T  ''  crosscut  at  the  end  of  tiie 
level.  No  gold  having  been  met  with  in  this  level  there 
does  not  seem  to  be  much  encouragement  for  continuing 
work  on  the  quartz  reef. 

A  couple  of  chains  to  the  south-east  of  this  shaft  is  an 
excavation  called  the  central  shaft,  which  has  been  sunk 
partly  on  the  underlay  of  the  gossan  lode  for  11  feet,  and 
a  drive  then  opened  out  for  17  feet  under  the  flat  gossan. 
The  gossan  here  is  barren,  or  yielding  only  a  trace  of  gold. 
A  main  shaft  is  now  being  sunk  36  feet  to  the  south  of  the 
36-feet  shaft,  and  has  now  reached  a  depth  of  80  feet.  It 
has  passed  through  the  gossan  reef,  and  is  being  continued 
to  below  ground  water-level,  when  a  crosscut  will  be  opened 
out  and  the  reef  proved.  Where  passed  through  in  the 
shaft  at  35  feet  down  the  gossan  shows  only  traces  of.  gold 
by  assay,  but  in  depth  it  is  hoped  that  the  iron  oxide  will 
have  been  replaced  by  gold-bearing  quartz.  At  any  rate, 
this  is  the  best  way  of  ascertaining  what  these  ferruginous 
formations  really  are  below  the  superficial  zone  of  altera- 
tion. The  ironstone  channel  is  underlaying  away  from  the 
quartz  reef  as  it  descends,  and  there  can  be  no  further 
junctions  of  the  two.  The  latter  will  probably  continue 
on  its  course  for  an  indefinite  distance ;  but  the  former 
is  the  reef  which  has  to  be  proved  at  this  mine,  and  only 
continued  work  can  show  at  what  depth  an  alteration  in 
the  filling  will  take  place. 
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''  -  C  Barrow's  Sfmft, — This  is  on  a  reef  about  ^-mile 
north-east  of  the  farm  about  2  feet  wide  and  striking 
N.  SO^  E.,  with  a  southerly  dip.  It  has  been  trenched 
upon  in  four  places  east  of  the  shaft,  but  some  of  the 
trenches  have  not  been  deep  enough.  The  shaft  is  sunk 
^^  tilxe  reef  to  a  depth  of  20  feet.  The  stone  is  white 
q^arfca,  with  some  impregnations  of  finely-divided  galena. 
^*^is  is  one  of  the  few  reefs  in  the  district  which  are 
"^'^'^©ralised,  but  the  location  in  it  of  any  gold  shoot  would 
7^  purely  speculative  work,  though  the  presence  of  galena 
^®    ^**   indication  that  it  is  auriferous  at  some  point  in  its 


O  *  JCeeffes  Section, — Mr.  Ignatius  O'Keeffe  has  uncovered 
Ironstone  reef  south  of  Barrow's  farm,  striking  303^, 
has  prospected  about  on  surrounding  formations,  of 
*^icih  there  are  several. 

-^tick  Creek. — This  district  is  one  of  the  alluvial  leads 

*^ich  were  at  one  time  worked  by  a  large  number  of  men, 

^<3.  are  estimated  to  have  yielded  between  9000  and  10,000 

^^.    gold.     Spurs   running    in    a   south-easterly    direction 

»*>y   down   alluvial   drift  in   lines  known   as  Old   Lead, 

»d  Lead,  White  Lead,  into  the  Back  Creek  basin.     The 

^^o    latter  *  leads,   at   their    eastern    terminations,    plunge 

^^neath  a  Tertiary  basaltic  lava  sheet.     These  leads,  which 

^^e  mostly  on  the  hill  slopes,  therefore  belong  to  a  time 

l^i'ior  to  the  flows  of  lava,  when  their  present  channels  were 

^he  bottom  of  their  respective  valleys.     The  White  Lead 

^^   the  most  northerly  of  the  three,   and  is  about  J-mile 

*oiig  by  a  couple  of  chains  in  width.     The  white  clay  of 

^l^e  wash  has  given  the  lead  its  name.     Parry  and  Birkett's 

^l«im   comprised   perhaps  the  richest  ground.     The  wash 

^^nsists  of  sandy  clay,  white  vein  quartz,  and  ironstone. 

^he  ground  has  been  worked  over  and  over  again.     Its 

^cpth  is  from  2  to  7  feet. 

Gilham's  shaft  is  at  the  head  of  the  White  Lead.       A 
^mall  shaft  has  been  sunk  here  recently  to   a  depth  of 
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10  feet,  and  a  short  drive  has  been  put  in  for  17  feet  souths 
cutting  a  reef  with  a  south-east  strike  and  a  north-east 
dip,  but  the  lev^l  is  too  shallow  and  the  stone  too  poor  to 
claim  much  attention. 

North  of  the  above  is  Gil  ham's  reef  near  the  top  of  the 
spur,  and  70  feet  above  the  gully.  A  reef  of  kindly-look- 
ing quartz  2  feet  wide  has  been  cut  through.  It  strikes 
N.W.  and  dips  S.W.  The  stone  is  iron-stained,  but  barren. 
It  was  worked  some  years  ago.  This  side  of  the  spur  has 
not  received  much  attention,  but  it  has  no  doubt  shed 
seme  of  the  gold  found  in  the  lead. 

The  Red  Lead  is  so  called  from  the  ferruginous  nature  of 
its  wash ;  is  three  times  the  length  of  the  White  Lead,  and 
is  separated  from  it  by  a  low  spur.  The  drift  is  often  a 
red  cemented  sand,  17  or  18  feet  deep.  A  great  number 
of  diggers'  holes  exist  everywhere,  generally  12  or  13  feet 
deep.  William  Birkett  has  some  alluvial  workings  in  it, 
and  is  now  attempting  to  drain  the  flat.  Both  above  and 
below  his  workings  is  dirt  valued  at  1  oz.  to  li  oz.,  but 
nothing  could  be  done  here  owing  to  the  water.  Further 
north,  Easther  and  Gibbons  are  working  the  furthest  claim 
on  this  lead,  which  runs  up  against  the  dividing  saddle  at 
the  Franklin  Mine. 

On  the  north  side  of  the  saddle  is  the  old  Australasian 
slate  quarry,  and  on  this  side,  too,  there  is  deep  ground, 
25  to  30  feet  deep. 

There  is  nothing  in  any  of  the  reefs  hitherto  discovered 
at  Back  Creek  to  lead  one  to  suppose  that  they  were  the 
source  of  all  the  gold  obtained  from  the  leads.  The  princi- 
pal source  has  still  to  be  discovered.  There  has  been  a 
good  deal  of  prospecting  frc^m  first  to  last,  and  it  is  sur- 
prising that  some  valuable  reefs  have  not  been  found> 
especially  as  the  angular  character  of  much  of  the  gold 
and  quartz  shows  that  the  auriferous  stone  and  gold  have 
not  travelled  far.  It  may  be  that  future  prospecting  work 
will  be  more  successful.     One  thing  is  certain,  viz.,  that 
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care£ul  and  intelligent  prospecting  cannot   fail  to  throw 
lighkt;  on  the  subject. 

M'^'tthintia,— -The  New  Golden  Gate  Company  has  been 
sinking  below  the  1800-feet  level  and  prospecting  the  reefs 
below  that  depth.  The  company  crushed  2042  tons  of 
quartz,  from  which  it  obtained  2392  ounces  of  gold,  employ- 
*°ir  an  average  of  45  men.  The  total  quantity  of  quartz 
obtained  from  the  mine  is  271,348  tons,  which  has  yielded 
22/,417  ounces  of  gold.  The  total  amount  paid  in  divi- 
<iends  is  £355,200,  or  £11  2s.  per  share;  and  the  total 
amount  paid  for  Dividend  Tax  is  £16,638  10s. 

The  Tasmanian  Consols  Company  has  been  reconstruct- 
^°5  its  concentrating  works,  constructing  a  haulage  line 
'1*0111  the  shaft  to  the  battery,  and  making  other  surface 
Improvements. 

Golden  Horseshoe. — This  mine  is  situate  at  about  1^ 
mile  from  Mathinna,  on  a  hill  bounded  by  the  junction 
of  the  South  Esk  River  and  Dan's  Rivulet.  A  temporary 
"*^in  shaft  has  been  sunk  65  feet,  and  it  is  expected  to 
P^ss  through  the  lode  at  100  feet.  This  lode  is  gold-bear- 
^^g  on  the  surface.  A  prospecting  shaft  has  been  sunk  on 
Sold-bearing  stone  to  a  depth  of  80  feet,  but  the  country 
Passed  through  is  very  much  disturbed,  and  the  gold-bear- 
^^S  stone  is  small.     The  company  has  purchased  a  10-head 

attery  within  easy  access  of  the  workings.  This  battery 
^^  **Un  by  a  turbine  capable  of  giving  10  to  12  horsepower, 
^^^Pplied  by  a  water-race  2i  miles  in  length. 

^**/f  and  Golconda. — Two  hundred  and  nine  ounces  of 

S^lci  have  been  won  from  these  fields  by  alluvial  mining, 
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^^en  having  been  employed. 

^i/ndhurst. — Early  last  year  interest  was  revived  in  tuis 
^^-^  through  a  number  of  sections  having  been  taken  up, 
^'^ich  have  since  been  forfeited.  The  Lyndhurst  Com- 
P*^^7  is  prospecting  the  old  Southern  Cross  Mine. 
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West  Coast. — Very  little  gold  is  now  obtained  by 
alluvial  miners  on  the  West  Coast.  Many  of  the  old  hands 
have  left  the  fields,  and  there  appears  to  be  little  induoe- 
icent  for  younger  men  to  take  up  the  work  of  the  old 
pioneers. 

Port  Cygnet  and  Pete  key's  Bay. — Attention  has  been 
paid  again  to  deposits  of  gold  in  this  district.  The  alka- 
line porphyries  have  intruded  into  the  Permo-Carbon- 
iferous  strata  here,  and  the  quartz  and  altered  rock  at  the 
junction  between  the  two  carry  gold  at  various  points. 
Some  of  this  has  been  shed  into  the  creeks  and  flats,  and 
a  good  deal  has  been  recovered  at  different  times.  As  far 
a.s  is  known,  about  3000  ozs.  have  been  won  altogether. 

The  Petcheys  Bay  Gold  Mining  Syndicate  has  lately 
bored  the  shores  of  the  Huon  River  at  Wheatley's  and 
Kube's  bays.  Coarse  gold  was  obtained  from  the  former, 
and  very  heavy  gold  has  been  got  from  Riseley's  Creek. 
The  syndicate  intends  thoroughly  testing  these  bays  and 
the  bay  at  Lymington  before  starting  with  a  dredge.  A 
certain  quantity  of  gold  is  sure  to  be  present,  but  those 
interested  in  the  venture  should  assure  themselves  that 
there  is  scope  enough  for  a  dredge  before  making  a  com- 
mencement. 

At  Mt.  Mary,  near  Port  Cygnet,  a  working  party  has 
sunk  a  shaft  73  feet,  and  driven  6  feet  on  a  siliceous 
formation  at  the  bottom,  not  far  from  the  porphyry 
junction.  S'amples  from  the  face  have  been  assayed  in 
the  Government  Laboratory  by  the  Analyst,  Mr.  W.  P. 
Ward,  but  only  a  trace  of  gold  was  detected  in  them. 
On  the  other  hand,  a  small  piece  of  reddish  contact  rock 
from  the  trench  at  surface,  which  showed  specks  of  gold, 
assayed  3  ozs.  4  dwts.  gold  and  2  dwts.  12  grs.  silver  per 
ton. 

On  Mt.  Livingstone  a  shaft  has  been  sunk  about  60  feet 
on  porphyry  banded  with  quartz,  carrying  small  quan- 
tities   of   galena,    blende,    and    arsenopyrite,    but    samples 
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taken  from  the  heap  and  selected  from  the  most  likely- 

iooking  stone  yielded  only  a  minute  trace  of  gold.     None 

of  the  reef  matter  in  these  occurrences  round  Port  Cygnet 

has  ever  been  found  to  contain  gold  in  payable  quantity. 

The  quartz  appears  to  be  a  contact  development,  and  swe**8 

.and  disappears  alternately.     The  brecciated  line  of  country 

along  the  contact  has  undoubtedly  shed  the  gold  which 

lias  been   won   from   the   alluvium.     The  latter   has   been 

derived  from  the  slow  waste  of  the  hills,  and  as  it  does 

Kiot  carry  gold  in  large  quantities,  it  may  be  assumed  that 

"trhe  reefs  or  formations  exposed  are  not  rich.     The  occiur- 

srences  of  gold  may  be  looked  upon  as  irregular,  and  likely 

^o   be   payable   only   when   some   unusually   rich   shoot   is 

a=itruck.     The   chance  of   finding  these   pay-shoots   may   be 

:xregarded  as  a  matter  of  prospectors'  luck.     The  most  that 

Si  geological  examination  of  the  ground  can  do  is  to  point 

cDut  the  lines  along  which  search  may   be  most  usefully 

^■made. 

Silver-lead    Mining. 

The  quantity  of  silver-lead  ore  produced  was  89,762J 
tens,  valued  at  £572,560,  being  an  increase  in  quantity 
and  value  of  26441  tons,  and  £110,117,  on  last  year. 

The  silver-lead  mines  on  the  West  Coast  are  now  well 
established,  and  are  producing  regular  outputs.  The  princi- 
pal producing  mines  are  the  Mt.  Zeehan  (Tas.),  Zeehan- 
Montana,  Zeehan- Western,  Florence,  Oonah,  Silver  Queen 
Extended,  South  Comstock,  &c. ;  and  at  Mount  Dundas, 
Comet,  West  Comet,  and  Hercules. 

Zeehan  DiHrict. — During  last  session  of  Parliament  a 
sum  of  £3000  was  voted  for  the  purpose  of  assisting  the 
Zfcehan- Western,  Limited,  on  the  pound  for  pound  princi- 
ple, for  the  purpose  of  sinking  its  shaft  and  opening  and 
exploring  below  the  800-feet  level.  The  shaft  is  the  deep- 
est on  the  Zeehan  field,  and  it  is  hoped  that  operations 
below  that  depth  will   result  in  proving  the  continuance 
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.^  tlM"  rich  lodes  which  exist  at  shallower  levels  in  the 
w::ne.  and  thus  inspire  confidence  in  other  mines  on  the 
j^vi   by  establishing   the   existence   of  lodes   at   a   depth. 

At  the  Florence  Mine  there  has  been  very  decided 
impn>venient.  A  new  lode  has  been  opened  up,  which 
has  given  good  returns  to  the  company  and  the  tributers. 

At  the  Colonel  North  Mine  (Grubb's)  the  machinery 
is  receiving  a  thorough  overhaul ;  when  this  is  completed 
the  mine  is  to  be  unwatered. 

At  the  Victoria  Zeehan  Mine  work  has  been  confined  to 
sinking  the  main  shaft,  which  is  now  down  to  a  depth  of 
180  feet. 

Operations  at  the  lower  levels  of  the  Oonah  Mine  have 
been  suspended  pending  the  erection  of  a  plant  to  treat 
laige  bodies  of  stannite  ore  which  have  been  opened  up. 

At  the  Comet  Bell  Mine  the  main  shaft  has  been  put 
down  for  another  level,  and  driving  for  the  lode  has 
been  started.  Several  parties  of  tributers  are  working 
between  No.  2  level  and  the  surface  with  satisfactory 
results. 

Sunrise  Company  to  the  south  of  the  Comet  Bell  Mine, 
has  erected  a  large  water-wheel,  and  will  resume  mining 
operations  when   this  is  completed. 

Dufiilfis  Disfrirf.  -The  Comet  Mine  is  being  worked  on 
tribute. 

The  West  Comet  is  sending  out  large  quantities  of 
fluxing  ores  to  the  smelters  at  Zeehan. 

The  Adelaide  Mine,  after  having  been  shut  down  for 
some  years,  has  been  taken  up  by  a  strong  English  com- 
pany, and  a  pumping  and  winding  plant  has  been  erected. 
The  main  shaft  is  being  repaired. 

Mf.  Rend  Di'ifrirf. — The  Hercules  Mine  is  maintain- 
ing a  steady  output  of  sulphide  ore,  and  developments  of 
a  favourable  character  have  taken  place  in  No.  4  work- 
ings. 


17 

Prospecting,  by  means  of  a  diamond-drill,  has  been 
carried  on  for  some  time  north  of  the  Hercules  Mine,  but 
no  satisfactory  result  has  yet  been  attained. 

Rosehery  District, — The  Tasmanian  Copper  Company 
has  been  forwarding  about  1000  tons  of  ore  per  month 
to  the  Zeehan  smelters. 

The  Colebrook  Company  is  completing  the  erection  of  its 
smelting  furnace  for  the  treatment  of  its  own  ore  and  that 
of   other  mines  in  the  vicinity. 

Mt.  Farrell  District, — The  North  Mt.  Farrell  Company 
li..sks  completed  its  water-power  scheme,  and  has  started  the 
c^onstruction  of  a  steam  tramway  (in  lieu  of  the  wooden 
txr^mway)  to  the  Emu  Bay  Rail  way -line.  It  is  roughly 
^^"trimated  that  the  company  has  60,000  tons  of  ore  opened 
i>>f>  and  ready  for  stoping. 

The  other  mines  in  this  district,  viz.,  the  Mt.  Farrell, 
dntosh  Tribute,  and  Tullah,  are  all  working  with  very 
couraging   prospects,   and   there  is   every   confidence   of 
^      bright  and  prosperous  future   for  this  field. 

Mr.  L.  K.   Ward  has  spent  some  considerable  time  m 
flaking   a   geological   examination    of   this    field,    and   his 
Report  is  now  in  the  hands  of  the  printer,  and   will   be 
published  shortly. 

North-Western  District . — The  Magnet  Silver  Mining 
Company  has  replaced  the  steam  plant  for  driving  the 
concentration  mill  by  a  hydraulic  plant.  This  consists 
of  3  miles  of  races  and  a  pipe  column  1300  feet  long  by 
20  inches  diameter,  the  whole  being  capable  of  supplying 
about  300  horsepower.  Besides  the  mill,  the  air-compres- 
sor plant  is  also  driven  by  the  use  of  Pelton  wheels.  The 
wheels  are  actuated  under  a  total  head  of  410  feet,  and  it 
is  intended  to  use  the  surplus  power  for  winding  and  for 
generating  electricity  for  lighting  purposes. 
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The  concentrating  mill  is  under  reconstruction.  Its 
capacity  will  be  800  tons  per  week — and  it  is  being  built 
on  the  step-by-step  reduction  and  concentration  principle, 
with  the  object  of  dumping  nothing  except  in  the  state  of 
fine  sands.  The  crushing  appliances  consist  of  30"  x  15" 
rolls  and  5-feet  grinding  pans  of  the  Watson-Deny  type. 
The  dressing  machines  are  Hartz  and  May  compound  jigs, 
card  tables,  Luhrig  vanners,  and  canvas  straights.  The 
sizing  will  be  done  by  trommels,  shaking  screens.  Callow 
screens,  and  thickening  boxes. 

The  main  tramline  has  been  reballasted  for  its  full  ais- 
tance  of  10  miles.  A  telephone  installation  has  also  been 
made. 

The  pumping  and  winding  are  done  by  means  of  com- 
pressed  air,  and  owing  to  the  growth  of  the  mine  this 
work  will  shortly  require  enlarging. 

The  mine  has  continued  to  open  up  splendidly.  The 
No.  8  level  crosscut  has  just  cut  the  lode  at  its  deepest 
point.  The  formation  is  60  feet  wide,  40  feet  of  which 
is  fair  milling  ore,  and  5  feet  is  fit  to  send  straight  to 
market.  Drives  have  been  started  north  and  south,  but 
no  stoping  has  been  done,  the  whole  of  the  ore  being  thua 
in  reserve. 

The  No.  7  level  main  crosscut  immediately  above  showed 
the  lode  to  be  44  feet  wide.  This  is  now  being  stoped. 
Up  to  the  present  400  feet  has  been  driven  on  the  lode 
with  the  face  in  the  south  drive  carrying  5  feet  of  market- 
able ore  (crudes)  and  14  feet  milling  ore.  About  28,000 
tons  of  ore  have  been  mined  during  the  12  months, 
and  about  an  average  of  190  men  employed.  It  is 
stated  that  about  three  years'  ore  is  in  sight  at  the  above 
output. 

Copper-mining. 

The  total  quantity  of  copper  and  copper  ore  produced 
was  9035J^  tons,  valued  at  £869,666.  This  shows  a  decrease 
of  1889 J  tons,  and  £65,258,  on  the  previous  year. 
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The  output  of  the  Mount  LyeTl   Mining  and  Railway 

Cozxipany,    Limited,    has    been    steadily    maintained,    the 

^xie  having  produced  8247  tons  of  blister  copper,  contain- 

^^S    8144   tons   of   copper,   valued   at   £745,253    8s.    9d. ; 

^^7,120    ounces    of   silver,    valued    at   £87,437    13s.    7d.; 

•^^>265   ounces   of  gold,   valued    at   £81,876   5s.;    a   total 

^aliie   of  £914,567   7s.   4d.,   being  a  decrease   of  £40,806 

^^S-    6d.  on  the  previous  year.       The  amount  paid  in  divi- 

<io«icis  was  £330,000. 


e  principal  event  has  been  the  attaining  of  a  vertical 

below  the  surface  of  1000  feet,   at  the  Mt.  Lyell 

^^^*xxpany's  North  Lyell   Mine,   and   locating  thereat,   on 

^^^Ix  sides  of  the  main  shaft,  a  continuation  of  the  pro- 

^^^le  ore-bodies  that  have  marked   the  development  of 

^^^    mine,  the  stability  of  which  may  safely  be  reckoned 

^M^ualling  that  of  the  parent. 

^^orkingB  at  the  latter  pyritic  extractions  for  smelting 

chemical  (superphosphates)  purposes  continue  unceas- 

^ISly,  while  at  the  reduction- works    a    series    of    turbo- 

^*^:^wer8  are  being  installed  in  order  to  assist  or  supplant 

*^08e  (Roots)  now  in  existence. 

The  Consols  Company  is  erecting  a  concentrating  plant, 
^^d  is  ci^»mpleting  the  erection  of  a  winding-plant  on  its 
^^ain  shaft. 

On  the  northern   fall  of  Lyell,  and  facing  the  Sedge- 
^ick  Valley,  the  Tasman  Lyell   Extended  and  the  Com- 
^t.ock    Consolidated    mines    have    continued    prospecting; 
"^he  former  persistently,  while  the  latter  has  had  recently 
^dded   to   its   plant  a   portable   Pioneer   diamond-drilling 
^^aachine  worked  by  a  gasoline  motor.     That,  as  it  becomes 
^nown,  must  prove  a  boon  to  prospecting  isolated  places, 
^8  there  is  no  part  of  the  machine  that  cannot  be  carried 
l>y  a  man.     It  has  attained  a  depth  of  150  feet  in  con- 
glomerate, and  is  capable  of  accomplishing  from   400  to 
<500  feet. 
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Work  of  a  desultory  character  has  been  done  on  the 
copper  mines  of  the  Mt.  Lyell  West,  Old  Juke  Lyell,  and 
Great  Lyell  South  sections. 

At  Darwin,  the  Thompson  P.A.  has  kept  a  couple  of 
men  going  on  its  property ;  likewise  the  W  ood  Syndi- 
cate.    Both  need  capital. 

Mr.  W.  H.  Taylour,  of  Queenstown,  has  forwarded  to 
the  Department  samples  of  copper  ore  from  mining  works 
on  the  Darwin  Copper  Syndicate's  leases  at  east  and  south 
Mt.  Darwin.  During  the  past  month  encouraging  resuiia 
have  been  met  with  while  exploring  the  country  close  to 
the  conglomerate  capping  of  the  sub-range  upon  which  the 
old  Darwin  Proprietary  and  South  Lyell  leases  are  situ- 
ated. Some  500  feet  above  the  old  underground  workings,, 
where  the  pyritic  ore  occurs,  and  in  contact  with  the  red 
sandstone  associated  with  the  conglomerate  capping,  a 
belt  of  talc-like  schist  has  been  struck,  similar  in  many 
respects  to  that  prevailing  at  the  North  Lyell  and  Tharsis 
Mines.  In  several  places  in  this  schist  veins  of  cupriferous 
pyrite  occur.  This  schist  has  been  traced  by  the  syndi- 
cate for  about  6  chains,  and  wherever  it  has  been  cut  into^ 
veins  of  rich  ore  have  been  struck.  One  vein  is  a  foot 
wide,  and  the  ore  fairly  solid,  where  struck  in  the  drive. 
It  is  intended  to  put  in  an  adit  200  feet  below  this,  and 
the  owners  hope  to  locate  an  ore-body  of  appreciable 
dimensions.  Some  of  the  pyritous  ore  contains  high  gold 
values  (0.85  oz.  per  ton).  What  looks  like  a  fissure-lode 
has  been  discovered  on  the  granite  plateau  of  South  Dar- 
win, showing  dense  iron  sulphide,  stated  to  be  associated 
with  some  copper.  During  the  summer  it  is  hoped  to 
prove  this  lode  by  driving  below  the  outcrop.  This  belt 
of  country,  which  is  the  southern  prolongation  of  the 
Lyell-Farrell  line,  deserves  the  attention  of  the  geological 
staff. 

Tin-mining. 

The  quantity  of  tin  ore  raised  was  4343  tons,  valued  at 
£501,681,  an  average  of  £113  4s.  2-72d.  per  ton. 
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The  statistics  for  this  metal   for  the  past    year    have 
been :  — 

District.  Ore  won.         Men  employed. 

tons  cwts.    Europeans.  Chinese. 
Northern      and      Southern 

Division    

North-East   Division    ... 

JSastern   Division    

North- Western    Division 

AJVestern  Division   


29  15  23  — 

2770  10  872  94 

521   12  329  34 

136     5  62  — 


884  14  397 


4342  16         1683  128 


J\orthern  and  Southern  Division. — The  only  mine  work- 
ing in  this  district  during  the  year  was  the  Shepherd 
an-ct  Murphy  Mine,  near  Middlesex. 

n?he  Cox's  Bight  tin  field  has  been   abandoned. 

Sorth'Easterji    Division. — Briseis    Tin    Mines,    Limited, 

\ias  been  the  largest  producer,  with  1017i  tons  of  tin,  and 

distributed  during  the  year  £112,500  in  dividends.     This 

company  has  taken  over  the  tin  mine  on  the  other  side 

of   the    Ringarooma    River,    recently    held    by    the    New 

Hingarooma  Tin   Mining  Company,  and   during  the  year 

brought  in  a  supply  of  water  from  the  company's  main 

race,  for  the  purpose  of  working  the  property. 

The  New  Brothers'  Home  Company,  which  adjoins  the 
Briseis  Tin  Mine,  is  being  worked  by  the  Briseis  Com- 
pany; it  has  produced  394 J  tons  of  tin  ore,  and  has  ais- 
tributed  £16,500  in  dividends. 

The  Arba  Company  ha«  been  working  persistently,  and 
has  produced  97  J^  tons  of  tin  ore. 

The  Moorina  Tin  Mining  Company  has  been  system- 
atically following  the  deep  lead,  which,  on  account  of  the 
great  overburden,  has  been  compelled  to  suspend  opera- 
tions pending  the  raising  of  further  capital  to  work  upon, 
a  large  scale. 
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Pioneer  Tin  Mine  has  produced  301 1  tons  of  tin  ore, 
and  has  paid  £24,975  in  dividends.  On  the  6th  February 
10  inches  of  rain  fell  in  six  hours,  and  the  by  wash  from 
the  lagoon  would  not  carry  this  quantity  of  water,  which 
broke  over  into  the  workings  and  filled  them  up.  The 
bywash  has  been  cut  down  and  enlarged.  A  deep  cutting 
from  the  river  has  been  brought  up,  and  the  creeks  con- 
fined to  their  original  channels  round  the  lagoon  by  a 
high  earth  embankment,  protecting  the  workings  from 
further  floods.  The  new  plant  has  been  finished  (a  plant 
for  working  the  bottom  bench  of  ground),  and  fitted  with 
a  nozzle  to  utilise  the  drainage  from  the  tailings  pad- 
dock. Ground  is  being  prepared  for  a  large  dam-site  up 
the  Frome  River,  preparatory  to  making  a  start  on  it. 
Boring  operations  are  still  in  progress  on  the  company's 
leases,  and  have  proved  the  area  of  payable  ore  marked 
out  for  working  to  be  very  much  greater  than  was  orig- 
inally supposed. 

South  Mt.  Cameron  Tin  Mining  Company. — The  plant 
consists  of  two  high-lift  centrifugal  pumps,  capable  of  dis- 
charging 5000  gallons  per  minute  against  a  240-feet  head 
of  water,  and  five  high  pressure  underfired  boilers  steam- 
ing up  to  140  lbs.  to  the  square  inch;  one  vertical  com- 
pound surface  condensing  engine,  capable  of  developing 
250  indicated  horsepower  with  economy ;  one  Allen 
engine  of  the  two-crank  compound  double-acting  self- 
lubricating  type  (imported),  capable  of  developing  400 
indicated  horsepower;  three  boilers,  feed  water-pumps, 
and  condensers;   also  one  of  Edwards'  air-pumps. 

Electric  Light  Plant. — One  high-speed  direct  con- 
nected engine  and  dynamo  of  self-contained  design,  cap- 
able of  running  twelve  large  arc  lamps  and  50  incandes- 
cent lamps. 

The  mine  is  situate  on  terrace  land,  consequently  all 
the  water  has  to  be  pumped  up  from  the  Ringarooma 
River,  and  in  some  places  conveyed  through  spiral  riveted 
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pipes,  18  inches  diameter,  for  a  distance  of  3000  or  4000 
feet,  and  then  by  12-inch  pipes  to  the  giant  nozzles. 

The  wash  in  many  places  requires  from  50  to  60  lbs.  per 
square  inch  on  the  nozzle-bits  to  break  up  the  hard  cement 
wash  small  enough  for  the  sluice-boxes.  The  particular 
advantage  of  the  ground  is  that  no  such  thing  as  over- 
burden exists;  the  tin  oxide  existing  in  the  wash  and 
drifts  occurs  from  surface  to  bottom,  thus  rendering 
everything  passing  down  the  tail-race  reproductive.  The 
two  tail-race  boxes  extend  from  the  working  faces  to  the 
river,  about  ^-mile  in  length,  consequently  all  the  hard 
matter  has  the  chance  to  break  up  and  deposit  the  oxide 
in  the  boxes  instead  of  the  river.  During  the  past  year 
41,200  cubic  yards  of  hard  bottom  was  removed  to  make 
room  for  the  sluice-boxes,  &c.,  and  134,800  cubic  yards  of 
drifts  and  wash  were  treated  for  71  tons  12  cwt.  of  tin 
oxide,  and  82  ozs.  15  dwts.  of  gold  saved.  The  average 
number  of  men  employed  was  42. 

Purdue  Tin  Mines. — This  company  holds  about  300 
acres  of  land.  A  large  proportion  of  the  ground  is  said 
to  carry  tin,  but  the  exact  area  that  may  reasonably  be 
considered  payable  cannot  be  stated  until  systematic 
boring  has  been  carried  out.  The  highest  point  of  the 
company's  ground  is  about  200  feet  above  the  Ringarooma 
River.  It  is  therefore  necessary  to  lift  water  to  that 
height  from  a  race  which  takes  its  supply  from  the  Ringa- 
rooma River.  This  race  is  4  miles  in  length,  and  is  cap- 
able of  carrying  100  sluice-heads  of  water.  The  machinery 
consists  of  a  Babcock  and  Wilcox  boiler,  supplying  steam 
for  an  Allen's  Company  engine,  by  which  a  turbine  pump 
is  directly  driven.  The  pump  delivers  112  sluice-heads 
of  water,  through  a  3-inch  nozzle,  giving  a  pressure-head 
at  the  face  of  100  feet.  Sluicing  operations  were  com- 
menced on  the  24th  August,  and  from  that  date  to  the 
16th  February,  1908,  46,000  cubic  yards  of  material  have 
been  treated,  for  a  return  of  63  tons  of  tin  oxide.  The 
company  has  installed  a  complete  electric  light  plant. 
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The  closing  down  of  the  Scotia  and  the  Cybele  mines 
caused  a  good  deal  of  depression  in  the  district  for  a 
time,  and  threw  a  large  number  of  men  out  of  employ- 
ment. 

The  Dorset,  Ringarooma,  and  Gladstone  companies  are 
working  by  means  of  bucket-dredges,  particulars  of  which 
will  be  found  in  another  part  of  this  report  under  the 
heading  ''  Bucket-dredging." 

Eastern  Mining  Division. — The  alluvial  mines  through- 
out the  district  have  maintained  their  usual  output.  Small 
parties  of  alluvial  miners  at  Weldborough,  St.  Helens, 
and  Avoca  have  been  contributing  their  quota  to  the 
general  output. 

The  Mt.  Lyell  Company's  prospecting  operations  over 
a  large  area  of  land  at  Blue  Tier  have  ceased.  No  very 
good  results,  therefore,  appear  to  have  been  obtained. 
The  area  was  thoroughly  and  systematically  tested  by 
means  of  diamond-drills,  but  the  records  of  the  bores  have 
not  been  made  public. 

The  Anchor  Tin  Mine  has  obtained  202  tons  of  tin 
oxide.  Towards  the  end  of  the  year  the  company  started 
to  open  up  new  faces,  by  which  it  expects  to  increase 
its  returns.  Certain  radical  changes  have  been  made 
in  the  battery,  which  will  greatly  reduce  the  quantity  of 
water  required. 

Westtrji  MiniiKj  Dirisinn  :  N ee/ns fcir /»•.-- M&yne^s  Tin 
Mine  has  changed  hands,  and  the  people  who  are  work- 
ing it  are  well  satisfied  with  the  results  they  are  obtain- 
ing. 

There  are  a  few  small  parties  working  on  the  south- 
west portion  of  the  field,  on  the  northern  side  of  the 
mount. 

There  are  about  30  tin  miners  employed. 

North-Kd^t  Dundas. — Good  returns  are  being  obtained 
from  the  Renison  Bell,  Brumby's  Section,  Dunconibe.  and 
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2laddox,  Flight's,  Kemp's,  Penzance,  Sligo's,  and  numerous 
small  parties. 

Stanley  River. — Very  little  has  been  done  on  this  field 
during  the  year,  the  drawback  being  the  difficulty  in  get- 
t:ing  supplies  over  the  Pieman  River  when  it  is  in  flood. 
^  suitable  site  for  a  suspension  bridge  has  been  obtained, 
£ind  men  are  employed  in  marking  of!  a  track  to  the  field. 
AVhen  this  work  is  completed  pack-horses  can  go  straight 
iFrom  Zeehan  on  to  the  tin  ground.  There  is  room  for 
sk  large  number  of  miners  on  this  neglected  field. 

Xorth-Western  Mining  Divis^ion, — Dividends  have  been 
declared  by  the  Mt.  Bischoff  Tin  Mining  Company,  Regis- 
tered, during  the  year,  amounting  to  £36,000,  bringing 
the  total  up  to  £2,124,000. 

The  quantity  of  tin  ore  produced  during  the  year  waa 
V'30  tons,  bringing  the  total  quantity  up  to  66,563  tons. 
Several  important  developments  have  taken  place  lately, 
^.nd  the  future  prospects  of  the  mine  appear  to  be  very 
encouraging. 

Bischoff  Extended. — During  the  year  a   deep   adit  has 
been  put  in  to  cut  the  lode  200  feet  below  No.  3  level. 
In  driving  127  feet  on  the  lode  340  tons  of  lode-matter 
v^ere   obtained    and    sent   to    the    battery,    which    gave    a 
return    of   30    tons   tin    oxide.        The    company    has   con- 
structed a  new  tramline  down  the  face  of  the  hill,  and  is 
busy  erecting  a  new  battery  at  the  foot.     This  will  cause 
a  considerable  saving  in  cost,  as  there  will  be  only  one 
handling  of  the  ore. 

Whyte  River. — The  Cleveland  Company  is  busy  con- 
structing a  tramline  into  the  mine.  When  completed, 
the  battery  will  be  placed  in  position.  The  mine  is  being 
well  opened  up,  and  the  manager  is  confidently  looking 
forward  to  good  results  when   crushing  commences. 
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Coal-mining. 

The  total  quantity  of  coal  raised  amounted  to  58,891 
tons,  valued  at  £50,057,  being  an  increase  of  5996  tons  on 
the  previous  year. 

The  raisings  at  the  respective  collieries  were  as  fol- 
lows :  — 


Mt.  Nicholas 
Cornwall    . . . 
Spreyton    . . . 
York   Plains 
Mt.  Cygnet  .. 

Sandfly  

Wood  bridge 
Illamatha  ... 


•  •  • 


T008. 

23,070 

Average  Number 
of  Mmi 
employed. 

70 

25,604 

61 

1417 

7 

522 

2 

1289 

2 

6789 

51 

50 

2 

150 

2 

58,891 

r98 

The  Dulverton  Coal  Mine  has  been  closed  down,  and 
two  new  collieries,  viz.,  the  Woodbridge  and  the  Illa- 
matha have  been  added  to  the  list. 

The  Catamaran  Coal  Mine  has  suspended  operations 
pending  reconstruction  for  the  purpose  of  obtaining  more 
capital. 

A  new  discovery  has  been  made  near  Strathblane,  Port 
Esperance,  from  which  some  excellent  samples  have  been 
obtained.  There  has  been  a  good  deal  of  inquiry  for 
coal  sections,  consequent  upon  the  coal  strikes  on  the 
mainland,  and  large  areas  have  been  taken  up  under  pros- 
pectors' licence,  and  are  being  prospected. 

Iron. 

The  quantity  of  iron  ore  mined  was  3000  tons,  valued 
at  £1150. 

The  Blythe  River  Iron  Mines,  Limited,  in  the  first 
quarter  of  the  year,  raised  1000  tons  of  hematite  iron  ore 
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for  export  to  New  South  Wales ;   and  the  Tasmanian  Iron 
Company  at  Penguin  raised  2000  tons  of  ore. 

Wolfram. 

The  output  of  wolfram  was  as  follows: — Middlesex 
Mines,  16  tons  5  cwt. ;  Ben  Lomond  Mines,  37  tons 
12  cwt. 

The  All   Nations   Wolfram   Mine,   at  Middlesex,  has   a 

lode,  which   has   been   opened   upon   by   a   deep   open-cut 

along   its    course    for    about    12    chains.     It    varies    from 

6  inches  to  a  foot  or  two,   averaging,  perhaps,  9  inches^ 

and  has  been  broken  out  to  a  depth  of  from  8  to  10  feet. 

^^e  present  owners  have  extracted  the  smalls   from   the 

^c^ose  parts  of  the  lode,  and  obtained  8  tons  of  wolfram  ore 

*^y  sluicing,  which  has  ranged   from   66  per  cent,  to   72 

P^r  cent,  tungstic  acid.     The  idea  of  the  owners  is  to  get 

^^^pital   into  the  property,  which  comprises  four  mineral 

^^ctions,  and  thoroughly  prove  it.     The  mine  is  about  12 

^^iles  from  Wilmot  township. 

Antimony. 

At  Hall's  Creek,  near  Lynchford,  Messrs.  Thomas  and 
jrry  have  driven  across  a  black  decomposed  pug  forma- 
tion, similar  to  that  in  which  the  nodules  of  loose  stibnite 
"^ere  found  near  the  surface,  but  without  any  results  of 
V:tnportance.  Samples  of  the  rich  ore  have  been  received 
from  Inspector  Curtain,  and  an  assay  made  of  some  of 
this  by  Mr.  F.  B.  Jackson,  of  the  Mt.  Bischoff  smelting 
Works,  gave  the  following  results:  — 

Gold Nil 

Silver    Trace 

Lead 105% 

Copper ,.  Nil 

Arsenic 002% 

Antimony   66*57% 
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Bucket-dredging. 

Prior  to  the  construction  of  dredges  on  the  Ringarooma 
River  by  the  Dorset  Bucket-dredging  Company,  No  Lia- 
bility, and  the  Ringarooma  Dredging  Company,  No  Lia- 
bility, mining,  by  means  of  bucket-dredges,  had  not  proved 
of  a  successful  character,  probably  owing,  principally,  to 
the  hard  and  rocky  nature  of  the  river  beds  in  which  they 
were  employed. 

In  June,  1901,  the  Queen  River  Dredging  Company 
constructed  a  dredge  for  the  purpose  of  working  for  gold 
in  the  bed  of  the  Queen  River,  near  Lynchford.  The 
plant  was  constructed  to  treat  100  cubic  yards  an  hour, 
with  22  buckets,  carrying  3^  cubic  feet  of  stuff,  at  the 
rate  of  12  per  minute.  The  bucket-rope  was  supplied 
with  three  sets  of  grab-hooks.  The  ladder  over  which  the 
buckets  ran  had  a  telescopic  stage  of  S  feet,  and  would 
work  to  a  depth  of  25  feet  below  water-level.  The  water 
for  the  screen  and  gold-saving  tables  was  supplied  by  a 
10-inch  centrifugal  pump.  The  whole  plant  was  lighted 
by  acetylene  gas.  The  wash  was  principally  composed 
of  large  pudding-stone  boulders,  and  was  not  of  a  payable 
nature.     Operations  ceased  about  the  end  of  oune,   1902. 

The  Whyte  River  Dredging  Company  constructed  a 
dredge  for  the  purpose  of  working  for  gold  in  the  beds 
of  the  Whyte  and  Rocky  Rivers  on  the  West  Coast.  The 
machinery  was  supplied  by  the  Salisbury  Foundry  Com- 
pany, of  Launceston.  The  dredge  was  not  able  to  work 
successfully  owing  to  the  hard  nature  of  the  river  bed, 
which,  being  full  of  crevices,  held  the  gold,  the  machine 
simply  puddling  up  the  wash  and  leaving  the  gold  in  the 
crevices  in  the  bottom.  A  little  gold  was  obtained,  but 
not  sufficient  to  pay  working  expenses,  and  after  three  or 
four  months'  work  operations  ceased. 

The  Gloxl stone  Tin  Development  Company^  No  Liability^ 
whose  property  is  situate  at  Gladstone,  North-East  Tas- 
mania, was  the  first  company  to  construct  a  bucket-dredge 
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in  the  State,  for  the  purpose  of  obtaining  tin  by  that 
method  of  mining.  It  was  built  in  the  year  1905,  by  Mr. 
C.  Isbister,  of  Victoria,  who  also  had  the  contract  to  erect 
the  machinery. 

The  pontoons,  which  are  built  of  Tasmanian  hardwood, 
^re  95  feet  long,  36  feet  wide,  and  7  feet  in  depth. 

The  machinery,  which  is  erected  on  the  pontoons,  is 
driven  by  a  35  N.  horsepower  engine.  A  separate  engine 
IS  used  for  driving  the  pump  (15-inch  centrifugal),  which 
IS  capable  of  lifting  a  stream  of  40  sluice-heads  of  water. 

Steam  is  supplied   to  the  engines  by   a   40-horsepower 

''multitubular    boiler.     The    buckets    which    lift    the    dirt 

travel  upon  a  ladder,  after  the  principle  of  an  elevator. 

^^^  ladder  is  strongly  built  of  steel,  is  72  feet  long,  and 

^'^   allow  dredging  to  be  carried  on  at  a  depth  of  32  feet 

beiov^  water-level.     There  are  revolving  tumblers  at  each 

^^^     of  the  ladder.     The  top  tumbler,  which  causes  the 

^^kets  to  revolve,  is  geared  to  the  main   driving  gear, 

^*^ioh  is  driven  by  the  main  engine,  by  means  of  a  belt. 

-J^e  buckets  have  a  carrying  capacity  of  4i  cubic  feet, 

"'^'^el  at  the  rate  of  12  per  minute,  and  are  capable  of 

'''ting  over  14,000  cubic  yards  of  material  per  week.     The 

^^t^erial  the  buckets  carry  is  deposited  into  a  perforated 

f^^olving  screen,  32  feet  in  length,  in  the  centre  of  which 

^  ^'  stationary  perforated  pipe,  which  discharges  the  water 

''f"t^d   by    the   pump.     The    force    of    water    through    the 

P^X^^  washes  the  dirt,  the  fine  material  and  metal  going 

^"•^ough  the  perforations  in  the  screen  into  boxes  62  feet 

^    length  and  5  feet  in  width,  two  of  which  are  placed  on 

^^^l  side  of  the  screen.     The  coarse  material  is  deposited 

^^    the  stem  of  the  dredge  by  means  of  a  chute,  which  is 

P^^ced  at  the  end  of  the  screen.     The  mode  of  working  is 

*^  follows: — The  dredge,  being  built  in  a  dam,  the  bottom 

^    reached  by  degrees,   by  lowering    the    ladder    as    the 

""^ckets  elevate   the   dirt.     On   reaching   the   bottom,   the 

Medge  is  pulled  gradually  across  the  face  or  dam,  and  then 

Polled  ahead  sufficiently  to  insure  that  the  bottom  will  be 
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thoroughly  cleaned  up  on  the  return  journey.  The  navi- 
gation is  done  by  steel  wire  ropes,  attached  to  a  winch, 
which  is  driven  by  a  20  horse-power  engine.  The  dredge 
is  lighted  throughout  by  an  electric  plant. 

The  Dorset  Bvcket-dredginy  Com  party  j  Xo  Liability. — 
The  company  was  formed  for  the  purpose  of  working  the 
tin  drifts  on  its  sections  near  South  Mi.  Cameron.  The 
pontoon  was  built  of  Tasmanian  hardwood,  by  the  com- 
pany, on  day  labour,  under  the  supervision  of  its  manager. 

The  dredge  was  designed  by  Mr.  F.  W.  Payne,  of 
Dunedin,  New  Zealand.  The  hull  is  125  feet  long,  by 
48  feet  wide,  by  10  feet  deep.  The  machinery  was  made 
by  the  Austral  Otis  Engineering  Company,  of  Melbourne ; 
and  the  engine,  by  Marshall,  England.  The  hull  was 
built,  and  the  machinery  was  erected,  by  the  company's 
manager,  Mr.  John  Gordon. 

The  pontoon  was  floated  on  the  31st  January,  1907, 
after  which  the  machinery  had  to  be  erected,  and  the 
dredge  started  work  in  August,  1907;  and  up  to  the  Slst 
December  worked  234,000  cubic  yards  of  dirt,  for  42  tons 
of  tin  oxide  and  48  ounces  of  gold. 

The  Rinyarooftia  Bucket-dredging  Company,  So  Lia- 
hdity,  during  the  year  erected  a  dredge  for  the  purpose 
of  working  the  tin  drifts  near  South  Mt.  Cameron. 

The  size  of  the  pontoon  is  92  feet  by  36  feet  by  8  feet 
deep.  The  buckets  are  4A  feet,  and  the  dredge  has 
worked  5084  hours,  or,  approximately,  212  days;  and 
treated  242,800  cubic  yards  of  material.  The  tin  won 
amounted  to  29  tons. 

The  capacity  of  the  plant  is  estimated  to  be  7000  cubic 
yards  per  week. 

The  three  lastmentioned  dredges  are  working  in  close 
proximity  to  each  other,  and  are  the  only  dredges  of  their 
type  now  in  operation  in  the  State. 
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The  following  return  shows  the  quantity  and  value  of 
mineral  products  for  the  State  of  Tasmania  during  tlie 
year  ending  Slst  December,  1907:  — 


Mineral. 


Gold  • 

Slver-lead 

Blister  Copper  t  

J^pper  and  Copper  Ore 

^n  Ore 

iron  Ore  

Coal   . 

^olfrtm  

wnauth 

Total 


Quantity. 


65,354*252  028. 
89,762^  tons 
8247 
7881 
4342} 
3000 
58,891 

40?    „ 
3^  cwts. 


n 


Value. 


£ 
277,607 
572,560 
832,691 
36,975 
501,681 

1150 

50,057 

4411 
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£2,277,159 


¥lae  i^kL,  including  gold  contained  in  blister  copper  and  silver-lead 

X^  ^alae  cvf  jarold  deducted. 

L«  amount' paid  in  dividenda  was  £616,08U. 


Grological  and  Miner alogical. 

^rom  time  to  time  samples  of  Tasmanian  minerals  and 

^^^^fe  have   been   sent   by   the   Department    to   Prof.    H. 

"O^enbusch,  Heidelberg.     In  the  recently-published  second 

^^l\une  of  his  great  work  on  the   "  Microscopical   Physi- 

^B*"*phy  of  Minerals  and  Rocks,"  are  numerous  references 

^       the     abovementioned      specimens      from      Tasmania. 

-^*tiong  others,  mention  is  made  of  the  dyke  rock  at  the 

"^*^gnet  Mine,   in   which   the   silver-lead   lode   now   being 

^Q»ked  occurs.     The  Professor  says: — ''Mention  may  be 

^*^de  of  the  fact  that  the  peridotites  and  pyroxenites  can 

^Ifio  be  developed  in  dyke  form.     There  is  lying  before  me 

^  spedmen  from  the  Magnet  Mine  in  Tasmania,  which  cer- 

taiijy  i8  completely  altered,  but  which,  in  a  fresh  state, 

^ould  be  called  Websterite-porphyry.     Porphyritic  crystals 

^*  thoroughly  chloritised  pyroxene  (the  outlines  of  which 

point  partly  to  monoclinic,  partly  to  rhombic  systems)  lie 

^  %  groundmaas   of   angular   chlorite    fragment's.        The 
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chlorite  belongs  to  the  pennine  variety.  Irregi 
e\idently  secondary  quartz  grains  are  not  rare 
groundmass.     There  is  singular  absence   of  iron 

Zeehnn  Stan  nit e. — The  stannite  lodes  of  the 
Mine  have  always  been  of  interest,  apart  from  t 
nomic  value,  owing  to  the  light  which  they  thr< 
the  genesis  of  the  silver-lead  lodes  of  the  Zed 
generally.  Not  only  stannite,  but  also  wolfram 
muthinite,  occur  in  them,  an  association  whic] 
unmistakably  to  derivation  from  underlying  grani 
high  percentage  of  silver,  50  to  100  ozs.  per  ton 
ore  is  remarkable.  Otherwise  the  composition  agi 
the  typical  stannite  (or  *'  bell  metal  ore  ")  of  Ooi 
far  as  the  main  constituents  are  concerned.  The 
tin  content  is  9  or  10  per  cent.  The  highest  pc 
of  this  metal,  obtained  in  Messrs.  Conder  and 
laboratory  in  Launceston,  has  been  17  per  ce 
J.  H.  Levings,  of  Zeehan,  has  recently  made  a 
analysis  of  a  piece  of  apparently  pure  and  hoi 
stannite  from  the  Oonah  Mine,  and  he  has  kind 
permission  to  use  his  figures  in  this  connection.  ' 
as  follows :  — 

Silver   0-298  =  97*3  ozs.  \n 

Tin    23-27     as  sulphide 

„ 0-64     a8  oxide 

Copper 26-77 

Iron 12-11 

Bismuth  2-27 

Antimony  0-5u5 

Arsenic Trace 

Zinc  0-475 

Sulphur    .T2-10 

Silica 1-40 

()xyg«^n    0  14 

100-278 


Mr.  Levings  states:  "All  Zeehan  stannite^  coi 
as  oxide;  sometimes  reaching  15  per  cent,  of  t 
Antimony  is  not  an  essential  of  Zeehan  stannite 
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it  is  absent.  From  bulk  samples  I  have  got  a  trace  of  it, 
and  05  per  cent,  arsenic,  the  latter,  perhaps,  from  arseni- 
cal pyrites." 

Tafmaniari  Diabase  Roih\-  This  rock,  which  in  the  form 
of  trapp,  sill,  or  laccolite,  is  so  general  as  an  intrusive  in 
the  Permo-Carboniferous  and  Mesozoic  strata  of  the 
island,  is  readily  recognizable  by  the  eye  alone.  It  varies 
in  texture  however,  and  sometimes  is  more  siliceous  in 
aspect  than  usual.  An  analysis  of  the  siliceous  variety 
from  North- West  Bay,  near  Hobart,  has  recently  been 
made  by  Dr.  Pohl,  in  Professor  Dittrich's  laboratory,  in 
Germany,  and  is  published  in  a  paper  by  Dr.  Paul,  of 
Sydney,  in  Tschermak's  Min.  u.  Petr.  Mitteilungen 
(Vienna,  1906). 

Dr.  Paul  enumerates  the  constituent  minerals  as  labra- 
dorite  felspar,  pyroxene,  amphibole,  orthoclase  felspar,  and 
quartz  (intergrown),  with  accessory  ilmenite,  apatite,  and 
pyrite.  The  variety  is  referred  by  him  to  the  Konga 
diabase  or  quartz  diabase  occurring  in  Scandinavia.  The 
analysis  is  as  follows:  — 


SiO... 
Ti  O,.. 
A1,0, 
Fe,  O3 
FeC. 
MnO 
MgO 
CaO.. 


Ntt,0 
K.O. 

P.O.. 


06 

74 

1 

26 

15 

46 

3 

08 

7 

"58 

tra 

ce 

2 

54 

7- 

64 

8 

08 

1 

59 

1- 

28 

0" 

15 

100-40 


Sj)ecific  gruvity,  2*9"6 

Geological  Survey  Branch. 

During  the  year  the  Government  Geologist  nas  prepared 
reports  on   the  Bell    Mount    and   Middlesex   districts;    on 
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gold,  at  Port  Cygnet  and  Wheatley's  Bay;    on  the  Mai 
gana  gold  field.    These  reports  are  appended. 

He  has  also  compiled  quarterly  reports  on  the  Miner 
Industry  of  the  State  for  the  first  three  quarters  of  tl 
}ear,   when   he  represented  that  his  time   was    so    ful 
occupied,  and  his  movements  in  the  field  so  hampered 
their  preparation,  that  I  was  compelled  to  relieve  him 
the  work,  and  have  undertaken  their  compilation  myself 

For  these,  as  well  as  for  the  special  district  reports, 
there  is  a  considerable  demand  from  abroad  and  from 
visitors  arriving  in  the  State.  Our  publications  lying 
upon  the  tables  of  public  libraries  and  institutes  through- 
out the  world  may  be  regarded  as  of  distinct  service  in 
directing  the  attention  of  investors  to  the  mineral  resources 
of  Tasmania. 

The  appointment  of  Mr.  Leonard  Keith  Ward  to  the 
position  of  Assistant  Crovemment  Greologist  (mentioned 
in  the  first  part  of  this  Report)  will,  I  feel  sure,  not  only 
materially  strengthen  this  branch,  but  give  general  satis- 
faction to  the  Department  and  to  the  mining  public. 

Inspectors  of  Mines. 

The  three  inspectors  have  satisfactorily  discharged  their 
duties  in  the  districts  severally  allotted  to  them.  Their 
reports   are   appended. 

Mining   Managers'    Examination. 

The  annual  examination  of  candidates  for  mining 
managers*  certificates  was  held  in  March.  Three  candi- 
dates presented  themselves  for  examination,  and  two  suc- 
ceeded in  obtaining  second-class  certificates. 

Diamond-drills. 

The  diamond-drills  were  not  in  operation  during  the 
period  under  review. 
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Mount  Cameron   Water-race. 
Tlie  report  of  the  board  is  appended. 

Departmental  Staff. 

The  only  changes  which  took  place  in  the  staff  during 

the   year  were  the  appointments  of  Mr.  L.  K.  Ward  as 

•^^ssistant  Grovemment  Geologist  and  Inspector  of  Mines, 

*>ici  Mr.   E.   W.   Turner   as   Warden   of   Mines,   Western 

I^i^vision,  vice  Mr.  L.  E.  Chambers. 

Revenue. 

The  net  revenue  for  the  year  amounted  to  £24,794  7s.  7d., 
dng  an  increase  of  j£557  15s.  2d.  on  the  previous  year. 

"^liis  amount  does  not  include  the  sum  of  £4623  12s.  9d. 

^^posited  as  survey  fees  with  applications  for  leases. 

Conclusion. 

In  conclusion,  I  desire  to  thank  officers  of  the  Depart- 
Txiental  staff  for  the  loyal  and  efficient  manner  in  which 
they  have  performed  the  duties  allotted  to  them. 

I  have  the  honour  to  be, 

Sir, 
Your  most  obedient  Servant, 

W.   H.   WALLACE,  Secretary  for  Mines. 

The  Hon.  Donald  Campbell  XJrquhart, 
Minister  for  Mines. 
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No.  1. 

RETUBN  showing  the  Quantity  and  Value  of  Gold  won  durmg 
the  Years  1880, 1881,  1882, 1883,  1884,  1885,  1886,  1887,  1888, 
1889, 1890, 1891,  1892, 1893, 1894,  1895,  1896,  1897, 1898, 1899, 
1900.  1901,  1902,  1903,  1904,  1905,  1906,  and  1907. 


Year. 


1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905 

1906. 

1907. 


Quantity. 


0Z8. 

52,595 

56,693 

49,122 

46,577 

42,339 

41,240 

31,014 

42,609 

39,610 

32,332 

20,510 

38,789 

42,378 

37,687 

57,873 

54,964 

62,591 

77,131 

74,233 

83,992 

81,175 

•69,491 

♦70,996 

♦69,891 

♦65,921 

♦73,540 

♦60,023 

65,354 


dwts. 

0 

0 

6 
10 
19 
19 
10 

3 
19 
13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
10 

8 

5 


1,530,676  2 


Value. 


£ 
201,297 
216,901 
1 87,337 
176,442 
160,404 
155,309 
117,250 
158,533 
147,154 
119,703 
75,888 
145,459 
158,917 
141,326 
217,024 
206,115 
237,574 
296,660 
291,496 
327,545 
316,220 
295,176 
301,573 
254,403 
280,015 
912,380 
254,963 
277,607 


6,030,671 


•  Fine  Gold. 
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No.  2. 

I^ETURN  ahowing  ttu  Quantity  and  Value  of  Coal  raised  during 
the  Years  1880, 1881,  1882,  1883,  1884,  1885,  1886, 1887,  1888, 
1889, 1890, 1891, 1802, 1893, 1894,  1895,  1896, 1897, 1898,  1899, 
1900,  1901,  1902,  1903,  1904,  1905,  1906,  and  1907. 


Year. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1803 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 


Tons. 
12,219 
11,163 
8803 


Value. 


£ 
10,998 
10,047 

7923 


8872 

7985 

7194 

6475 

6654 

5989 

10,391 

9352 

27,633 

24,870 

41,577 

37,420 

36,700 

33,030 

50,519 

45,467 

43,256 

38,930 

36,008 

32,407 

34,693 

27,754 

30,499 

24,399 

32,698 

26,159 

41,904 

33,523 

42,196 

33,757 

47,678 

38,256 

42,609 

38,349 

50,633 

44,227 

45,438 

38,451 

48,863i 

41,533 

49,069 

41,709 

61,109 

51,942 

51,993 

44,194 

52,8951 

44,962 

58,891 

50,057 

992,1 50i 

850,165 

40 


No.  3. 

RETURN  showing  the  Quantity  and  Value  of  Tin  exported  front 
Tasmania  during  the  Years  1880,  1881.  1882,  1883, 1884,  1885^ 
1886,  1887,  1888,  1889, 1890,  1891,  1892, 1893, 1894,  1895.  18(16,. 
1897,  1898,  1899,  1900,  1901,  1902,  1903,  and  1904,  campUed 
from  Customs  Returns  onb/^  and  Tin  Ore  produced  during  the 
Years  1905,  1906,  and  1907. 


Year. 


1880  . 

1881  . 
1882. 

1883  . 

1884  . 

1885  . 

1886  . 

1887  . 
1888. 

1889  . 

1890  . 

1891  . 
1892 

1893  . 

1894  . 

1895  . 

1896  . 

1897  , 

1898  . 
1890  . 

1900  . 

1901  . 

1902  . 

1903  . 

1904  , 
1906* 
1906* 
1907* 


Value. 


£ 
341,736 
375,776 
361046 
376,446 
301,423 
357,587 
.^63.364 
409^853 
426.321 
344,941 
296,368 
•->91,715 
290,083 
260,219 
198.298 
167,461 
159,036 
149,994 
142.046 
278,323 
269,838 
212,542 
237,828 
300,098 
255,228 
362,670 
557,266 
501,681 


8,589,181 


Tin  Ore  produced  :  Customs  having  ceased  to  issue  Heturns. 
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No.  4. 

BElUliN  Mhawing  the  Quantity  and  Value  of  SUver-Lead  Ore 
produced  during  the  Years  1888,  1889,  1890,  1891,  1892,  1893, 
1894, 1895, 1896,  1897,  1898,  1899,  1900,  1901,  1902,1903, 1904, 
1905, 1906,  and  1907. 


Year. 


1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

19(14 

1905 

1906 

1907 


Quantity. 


Ton8. 
417 
415 
2a33 
4810 
9326 
14,302 
21,064 
17,980 
21,167 
18,364 
15,320 
31,519^ 
26,564 
28,774 
46,480 
42,422 
51,138 
7d,270i 
87,1171 
89,762^ 


Value. 


604,266^ 


£ 

5888 

7044 

26,487 

52,284 

45,502 

198,610 

293,043 

175,957 

229,660 

200,167 

188,892 

250,331 

279,372 

207,228 

218,864 

192,492 

203,702 

246,888 

462,443 

572,560 


4,057,364 


42 

No.  5 

RETURN  showing  the  Quantity  and  Value  of  Blister  Copper 
produced  during  the  Years  1896,  1897,  1898, '  1899,  1900,  1901^ 
1902,  1903,  1904,  1905,  1906,  and  1907. 


Year. 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1908 
1904 
1905 
1906 
1907 


Quantity. 


Tons. 

4700 

4955* 

8598 

9449 

9981 

7745 

6684 

8371 

8610 

8708 

8247 


86,090 


*  Value  of  Oold  contained  deducted. 


Value. 


£ 

1245 

322,500 

400,668 

735,305 

907,288 

879,625 

•462,161 

•478.023 

♦582.540 

♦704,287 

♦862,444 

♦832,691 


7,168,767 


No.    6. 

RKIVRN  shtnmnq  Quantity  and  Value  of  Copper  Matte  exported 
during  the  Ye4xrs  1902,  1903,  1904,  1905,  1906,  and  1907. 


Year. 

Quantity. 

Value. 

1902 

Tons. 
2500 
3727 

£ 
50,112 

1903  

1904  

83,624 

1905  

1906  

1907 

6227 

133,736 

43 


No.  7. 

BETUBN  nhowkng  the  Quantity  and  Value  of  Capper  Ore 
produced  during  the  Years  1806,  IS97,  1898,  1899,  1900,  1901, 
1902,  1908,  1904,  1905, 1906,  and  1907. 


Year. 

Quantity. 

Value. 

1896  

Tons. 
34 
75 
394 
1695 
4221  i 
11,221 
5994 
102 
104 
1150} 
2234^ 
788i 

£ 
1020 

1897  

2250 

1898  

8128 

1899  

26,833 

1900  

63,589 

130,412 

65,270 

790 

1901  

19«»2  

1903  

1904  

1905  

1640 
52,939 

1906  

72,480 
36.975 

1907 

28,014 

462,326 

No.  8. 

METURN  showing  the  Quantity  and  Value  of  lr*m.  Ore  prttduced 
during  the  Years  1897,  1898,  1899, 1900,  1901,  1902, 1903, 1904, 
1905,  1906,  and  1907. 


Year. 

Quantity. 

Value. 

1897  

Tons. 

894 
1598 
3577 
5375 

612 
2386 
5980 
6840 
6300 
2600 
3000 

£ 
812 

1898  

1598 

1899  

3474 

1900  

5995 

1901  

417 

1902:::::::::::::::::::::::::::::::::::::::- 

1075 

1903  

1 

2905 

19U4  

2975 

1905  

2600 

1906  

1100 

1907  

1150 

39,162 

24,101 

44 


No.  9. 

RETURN  showing  the  Q^antity  and  Value  of  Anbestos  produced 
during  the  Years  1899,  1900, 1901, 1902,  1903,  1904, 1905, 1906^ 
and  1907. 


Yekr. 

Quantity. 

Vnlue. 

1899  

Tons. 
200 
128 
46i 

1 

£ 

363 

1900  

113 

1901  

45 

1902  

1903  

1904  

1905  

1906 



1907  

874^ 

521 

No.  10 

RE'lURN  showing  the  Quantity  and  Value  of  Wolfram  produced 
during  the  Years  1899,  1900,  1901,  1902,  1903,  1904,  1905^ 
1906,  and  1907. 


Year. 

Quantity. 

Value. 

Tons. 

£ 

1899  

3i 

99 

1900  

53i 

20.58 

1901  

1902  

— 

1903  

. 

— 

— 

1904  

15i 

1147 

1  ITvO   ...••• 

32i 

2371 

1906  

19} 
40| 

1465 

1907 

4411 

165^ 

11,551 

45 


No.  11. 


HBTORN  ikowing  the  Quantity  and  Value  of  Bismuth  produced 
during  the  Years  1904, 1905,  1906,  and  1907. 


Year. 


Quantity. 


Value. 


1904 
1905 
1906 
1907 


6  cwt. 
8^  tons 
6  cwt. 
8^  cwt. 


£ 
15 
800 
24 
27 


4    tons  5J  cwt. 


866 


No.  12. 

HETURN  showing  the  Quantity  of  Silver-Lead  and  Capper  Ore 
smelted  jar  period  25M  June  to  Z\st  December^  1896,  and  \st 
January  1897,  to  31sf  December^  1907. 


Producti 

\. 

Yield. 

vrc 

. 

1 

2    1  Smelted. 

Silver- 

Hlister 
C(>pf>er. 

t 

• 
> 

Lead 
Buirn. 

Matte. 

Copper. 

Silver. 

Gold 

Lead. 

Tons. 

Tons. 

Tons. 

Tons. 

Toni«. 

OZH. 

OZR 

Tons. 

ld06    26,02tfH 

— 

— 

241 7  A 

1235A 

75,951 

4707 

— 

1897 

90,7734 

— 

3476iS 

2o7^ 

3583^A 

334,.349 

16,485 

— 

189H 

170,983 

— 

4992 

— 

4783 

00(5,123 

24,418 

— 

1899 

275,^89 

2^5 

8468 

«»i'It 

8362 

1,089,657 

27,61'; 

— 

1900 

368,113 

4817 

9449 

9341 

1,215,036 

26,256 

1901 

3o6,688 

1889 

9982 

50 

9880 

80(),317 

21,717 

— 

190S 

411,786 

6825 

7727 

2882 

8841 

1,674,816 

24,719 

6654 

1908 

899,082 

7560 

6683 

3413 

8094 

1,855,158 

25,238 

7529 

1904 

488;)66 

— 

8371 

— 

8265 

1,896,134 

26,809 

7754 

1905 

466,578 

9422 

8611 

— 

8596 

2,075,431 

26,460 

9086 

1906 

479,775 

9380 

87C8 

8613 

2,150,405 

24,986 

9300 

1907 

479,658 

10,500    8248 

'        1 

8145 

2,147,120 

24,531 

10,060 

46 


No.  13. 

RETURN  nhtnoing  the  Average  Number  nf   Per$on»  engaged  in 
Mining  during  the  Yean  1880  to  1907  inehuive. 


Year. 

Number. 

Year. 

Number. 

1880 

1653 
3156 
4098 
3818 
2972 
2788 
2681 

a%i 

2989 
3141 
2868 
3219 
3295 
3403 

1894 

3438 

1881 

1895 

4062 

1882 

1896 

4360 

1888 

1897 

4510 

1884 

1898 

6053 

1885 

1899 

6622 

1886 

1900 

7023 

1887 

1901 

6923 

1888 

1902 

5984 

1889 

1903 

6017 

1890 

1904 

6194 

1891 

•  905 

6581 

1892 

1906 

7005 

1893 

1907 

7516 

No.    14. 


RETURN  showing  the  total  Area  of  Land  and  Number  of  Sluice^ 
heads  of  Water  applied  for  during  the  Year  ending  dl«f 
December^  1907. 


Mineral. 


Asbestos 

Coal     

Copper 

Galena  

Gold  

Iron 

Minerals , 

Manganese    

Nickel  

Silver 

Slate    

Scbeelite   

Tin 

Zinc-Lead   

Machinery  Sites  . 
Dredging  Claims. 
Water-rights 


No.  of 
Applications. 


No.  of 
Sluiceheads. 


Total 


1 

5 

95 

12 

96 

8 

234 

1 

1 

49 

2 

o 

242 
1 

10 
11 

158 


Area. 


891 


Acres. 

10 

470 

5800 

750 

1386 

360 

11,900 

80 

80 

2461 

340 

160 

5845 

40 

68 

104 

136 


29,990 


47 


No.  15. 

RETURN  ihauxng  the  total  Number  and  Area  of  Leofen  hnted 
during  the  Year  ending  Hint  December ,  1907. 


Mineral. 

Number. 

Sluiceheads. 

Area. 

Bismuth 

1 

9 

38 

84 

1 

152 

1 

26 

4 

394 

1 

6 

27 

32 

116 

Acres. 
40 

Coal 

•  4 

50 

A 

2758 

Copper 

2900 

Gold    • 

1056 

IroQ  

80 

Minemls 

9486 

Nickel  

80 

Stiver-Lend  . 

1632 

Shale  

740 

Tin  

Wolfium 

Machinery  Sites  

11^52 

120 

30 

Mining  Easements 

Oredfiinir  Claims 

121 
576 

Water-riffhts 

284 

892 

506 

31,255 

48 


No.  16. 

RETURN  showing  the  Total  Number  of  Leases  in  force  on 

Slst  December^  1907. 


Mineral. 

Number. 

Sluiceheads. 

Acres. 

Bismuth 

1 

29 

56 

222 

11 

4 

1 

256 

1 

6 

1 

1 

172 

1 

8 

1333 

8 

35 

75 

79 

490 

2790 

1 

.•- 

Acres. 
40 

Coal  

•  •            * 

5182 

Copper    

3089 

Gold 

2671 

Iron 

528 

Limestone 

383 

Lithographic  Stone 

Minerals  

Marble 

97 

16,767 

317 

Nickel 

180 

PhoHphate  of  Lime   

Precious  Stones    

3 
'             80 

Silver 

9850 

SJHte 

200 

Shale 

Tin 

1780 
33,961 

Wolfram  

1           552 

Machinery  Sites    

Mining  F4i9ements    

123 

436 

1494 

Water  Risrhts  

1978 

1430 

1 

1978 

79,168 

• 

No.  17. 

RETURN   showing  the  Average   Number  of    Miners    employed 
during  tne  Year  ending  31«<  December^  1907. 


Europeans. 


Northern  and  Southern  Divi.sion 

North-Eastern  Division 

Eastern  Division 

North-W extern  Division  

W>^teni  Division 


894 


Chill  686. 


884 

94 

650 

34 

607 

•  •  • 

4353 

•  •  • 

7388 

128 

49 
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No.  19. 

RETURN  Mhowtruf  the  Amountn  paid  in  Dividends    by    Mining 
Companies  during  the  Year  endir^f  Slst  December^  1907. 


Miues. 

Dividends. 

CoDD^r    

£       8.  d. 
330.000    0    0 

Go?r ...::::.: ;:::..::::.::.: 

Tin  

195.452    0    0 

Silver - 

90.637    0    0 

• 
Total  

£616,089    0    0 

No.  20. 

RETURN  showing  the  total  Amount  of  Rents^  Fees^  ^c,  received 
by  the  Mines  Department  dunng  the  Year  endtng  Slst  December^ 
1907. 


Head  of  Revenue. 


Rent  of  Auriferous  and  Mineral  Land, 

Fees,  ditto  ditto    , 

Survey  Fees 


Total 


Amount. 


£  8.  d. 

22,283  14  3 

2510  13  4 

4623  12  9 


£29  418    0     4 


No.   21. 

RE'JTJRN  showing  the  Mining    Companies  registered  during   the 

Year  ending  31 «/  December^  1907. 


Number  of  Companies. 

Capital. 

24 

£108,970 

In  addition  to  the  above,  23  Agents  for  Foreign  Companies  and 
7  Syndicates,  under  60  Vict.  No.  51,  were  registered. 
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No.  22. 

RETURN  showing  Quantity  and  Value  of  Minerals  and  Metals 
raised  in  lannania  from  1880  to  1907  inclusive. 


Mineral  or  Metal. 

Quantity. 

Gold 

1.530.676  0Z8. 

Silver-lead  ore 

604,266  tons* 

Blister  Copper 

86,090     „ 

Copper  nod  Copper  Ore 

28.014     „ 

Copper  Matte 

6227     „ 

Tin 

89,515     ., 

Iron  Ore    

39,162     „ 
992,160     „ 

Coal  

Wolfram   

165     „ 

Bismuth    

374     „ 

Asbestos 

UneDuroerated  prior  to  1894... 

*  •  • 

Total 

Value. 


£ 

6,030,671 

4,057,364 

7,168,767 

462,326 

133.736 

8,589^181 

24,101 

850,165 

11,551 

8G6 

521 

31,988 


£27,361,237 
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HEPORT  OF  THE  MOUNT  CAMERON  WATER- 
RACE  BOARD  FOR  THE  YEAR  ENDING 
3l8T     DECEMBER,    1907. 


6th  February,  1908. 
Hut, 

We  have  the  honour  to  submit  the  repoi-t  of  the  Board  for  the 
year  ending  dlst  December,  1907. 

No.  4  Syphon. — The  work  of  renewing  this  syphon  was  taken 
in  hand  by  the  Board,  and  instructions  were  issued  to  the 
Engineer  in  Charge  to  effect  a  survey  of  the  route,  and  submit 
plans  and  specifications  for  consideration.  Tenders  were  invited 
for  the  supply  of  3125  feet  of  steel  piping,  30  inches  in  diameter 
by  I  of  an  inch  in  thickness,  and  the  tender  of  Mephan  Fer- 
guaon,  ot  victoria,  was  accepted.  There  being  no  plates  of  a 
suitable  size  obtainable  in  the  Commonwealth,  delay  has  been 
caused  through  having  to  import  them  from  America.  The 
contractor  has  the  wonc  well  in  hand,  and'  has  undertaken  to 
deliver  the  l^ipe  at  Boobyalla  by  the  end  of  the  present  month. 
Everything  is  in  readiness  for  laying  the  column,  which  will  not 
occupy  more  than  two  or  three  weeks  after  the  arrival  uf  the 
pipes  on  the  ground. 

No.  6  Syphon, — In  response  to  the  Board's  request,  the 
Government  placed  a  further  sum  of  £4000  upon  the  estimates 
last  session  of  Parliament  for  the  renewal  of  No.  5  syphon,  and 
the  Engineer  is  now  engaged  preparing  his  plans  and  specifica- 
tions to  enable  the  Board  to  call  for  tenders  at  an  early  date. 

Water. — The  quantity  of  water  available  during  the  year  was 
sufficient  for  all  requirements. 

Syphons. — The  breaks  in  syphons  Nos.  4  and  5  have  been  as 
frequent  as  heretofore,  and  it  is  only  owing  to  the  constant 
attention  of  the  Manager  and  Channel-keepers  that  they  have 
been  prevented  from  totally  collapsing.  The  cost  of  all  repairs 
to  the  pipes  has  been  £74  18s.  9d.,  but  when  the  new  No.  4 
syphon  is  erected  there  will  be  no  further  expense  in  this  direc- 
tion for  iron  bands^  as  there  will  be  hundreds  of  them  available 
on  that  syphon  which  can  be  utilised  for  the  other  syphons. 

Flutnings. — Flumings  Nos.  3,  5,  and  7  have  been  replaced  by 
rock  cuttings  and  embankments,  and  No.  13  was  commenced,  but 
had  to  be  suspended  owing  to  tiie  falling  off  of  the  receipts  for 
the  sale  of  water,  out  of  which  such  repairs  are  paid  for. 
Directly  the  revenue  is  available  this  work  will  be  completed, 
as  it  is  of  a  very  urgent  character. 

Witter. — The  quantity  of  water  supplied  to  the  customers 
during  the  year  was  1934^  eluiceheads.  and  the  quantitv  of  tin 
ore  raised  was  48  tons  0  cwt.  1  qr.  12  lbs.,  as  against  94  t>ons  7 
cwts.  1  qr.  23i  lbs.  last  year.  The  decrease  in  the  quantity  of 
tin  ore  raised  is  mainly  owing  to  the  closing  down  of  the  Scotia 
and  Cybele  Tin  Mines,  and  the  fact  of  large  areavS  of  tin  ground 
commanded  by  the  race  having  been  held  and  locked  up  by 
single  companies;   but  as  some  of  these  areas  have  recently  been 
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forfeitod,  small  areas  may  be  taken  up  again  by  smaller  com- 
panies or  co-operative  parties. 

The  revenue  amounts  to  £956  12s.  9d.,  being  a  decrease  of 
£1879  5s.  2d.  as  compared  with  the  previous  year. 

The  Engineer  in  Charge  ha«  furnished  the  Board  with  details 
^f  the  work  performed  during  the  year. 

Statistics  for  the  year  are  as  follows :  — 

Average  per  week  of  claims  supplied,  12. 

Greatest  number  supplied  in  any  one  week,  18. 

Total  number  of  heads  supplied — 

Under  fixed  or  cash  scale 657/. 

Under  royalty  or  credit  scale 1296f 


Total 1954i 


Tin  ore  raised  for  the  year: — Royalty  scale,  16  tons  2 
cwts.  1  qr.  12  lbs. ;  fixed  scale,  ol  tons  2  cwts. ; 
total,  48  tons  0  cwt.  1  qr.  12  lbs. 

Average  number  of  men  employed  per  week,  28. 

Total  receipts  for  the  year:- — Water  sold,  fixed  scale 
£521  3s.  Sd. ;  water  sold,  royalty  scale,  £420  lis.  5d. 
other  iveoeipts,  sale  of  asphaltum,  ^.,  £14  17s.  lid. 
total.  £956  12s.  9d. 

Expenditure. — Cost  of  maintenance  and  management :  — 

£    8.    d.         £    6.  d. 

Salary  and  wages...  603  18    0 

Repairs  to  syphon  pipes... 

Repairs  to  numings 

Travelling  expenses 

Stores  and  tools 

Stationery    and    printing 
Insurance  

Renewal  of  flumings 

No.  4  syphon  (6Edw.  VII. 
No.  23)  

Completion  of  overflow- 
channel  at  intake,  &c. 

Total 


74  18  9 
42  11  8 
21  12  10 
35  7  7 
6  6  0 
3  6  0 

788  0  10 

•  «  • 

•  •  • 

•  •  • 

948  14  0 

867  12  9 

78  9  9 

•  •  • 

£2682  17  4 

W.   H.   WALLACE,  Chairman. 

W.    H.    TAVELVETREES,  ) 

EDWARD   L.   HALL,  (  Members  of 

JOHN   SIMPSON,  f   the  Board. 

S.   HAWKES,  I 


The  Hon.  the  Minister  for  Mines. 


MINE    MANAGERS'     EXAMINATION 

March  24th,  1908. 


Subject — Mining  . 

1.  Describe  the  different  methods  of  driving  in  running  ground. 

2.  Describe,  with  sketches,  a  rock-drill. 

3.  Describe  the  ordinary  explosives  used  in  mining,  and  for 

what  special  purposes  would  you  use  each,  and  what 
precautions  would  you  take  in  using  them. 

4.  What  would  you  consider  the  most  economical  method  of 

removing  1,000,000  cubic  yards  of  overburden  100  feet 
deep,  consisting  of  partly  decomposed  basalt  containing 
boulaers  up  to  a  ton  weight?  Describe  the  methods  and 
the  plant  you  would  use. 

0.  Describe  the  methods  and  appliances  used  in  a  hydraulic- 
sluicing  mine. 

6.  You  are  required  to  work  a  deep  alluvial  gold  lead  with 
much  water  in  it.  Describe,  with  sketches,  how  you 
would  set  about  it. 

7-  A  mine  has  been  opened  up  to  a  depth  of  150  feet,  and 
there  is  a  daily  flow  of  SO,000  eallons  of  water,  of  which 
i  is  making  in  the  sump.  What  size  of  pump  would 
you  put  in  to  allow  opening  up  to  a  depth  of  mX)  feet? 
What  size  of  shaft  would  you  require?  show  by  sketches 
how  you  would  place  the  pit  work  in  the  shaft.  Assume 
various  conditions. 

^'  Describe  in  detail  the  method  you  would  adopt  for  signal- 
ling in  a  shaft  at  present  500  feet  deep,  and  which,  in 
addition  to  an  output  of  100  tons  a  day,  has  to  be  sunk 
100  feet  a  year  in  wet  ground. 

^.  A  lode,  dip  about  60  degrees,  varies  in  width  from  3  to  6 
feet,  and  is  payable  throughout.  Describe  how  you 
would  stope  it  out,  and  at  what  vertical  distances  apart 
you  would  place  your  levels — 

(1)  With  good  standing  walls; 

(2)  With  bad  standing  walls. 

10.  Describe  the  safety  appliances  you  consider  necessary  in 

connection  with  winding  from  mines,  and  how  jrou  would 
test  winding-ropes  and  connect  them  to  winding-engine 
and  cage. 

11.  A  drive  on  a  lode  is  timbered  with  12-inch  timber ;   a  stope 

is  being  brought  up  below  it.  How  would  you  pick  up 
the  level — 

(1)  In  good  ground; 

(2)  In  heavy  ground. 

Give  sketches. 

12.  Describe  the  various  machines  and  appliances  used  in  con- 

nection with  the  ventilation  of  deep  mines,  and  methods 
of  distributing  fresh  air  to  the  various  working  faces. 
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Subject— Ore-dressino  and  Sampling. 

1.  Describe  a  canvas  table.     What  are  its  advantages  and  dis- 

advantages ? 

2.  Compare  a   jaw-breaker  with   a  gyratory-breaker.     Which 

would  you  prefer,   and  why? 

3.  Describe  a  system  of  sampling  from  the  faces  of  a  quartz 

mine  to  the  tail-race,  to  obtain  the  value  of  the  ore  in 
the  mine,  to  test  the  different  appliances  in  the  battery, 
and  to  test  the  saving  of  the  battery  as  a  whole. 

4.  Describe  the  appliances  you  would  use  in  a  concentrating 

plant  to  treat  20  tons  of  silver-lead  ore  per  8  hours  when 
the  ore  is  in  coarse  and  fine  particles  through  the 
gangue. 

5.  How  would  you  sample  a  shipment  of  20  tons  of  black  tin? 

6.  Describe  in  detail  a  machine  for  treating  coarse  sand  con- 

taining 5  per  cent,  of — 

(1)  Iron  pyrites ; 

(2)  Galena; 

(3)  Cassiterite ; 

and  state  what  percentage  of  the  contents  you  would 
expect  to  save  in  each  case,  and  what  weight  of  concen- 
trates you  would  obtain  from  100  tons  treated. 

Subject — Mining  Geology. 

1.  Explain  briefly  the  various  theories  which  claim  to  account 

for  the  filling  of  metalliferous  veins. 

2.  Define  the  terms — 

Zone  of  Oxidation ; 
Vadose  Circulation ; 
Bary  sphere. 

Give  the  chief  ores  of  silver,  lead,  copper,  and  zinc- 
existing  at  depth  and  those  usually  met  with  near  the 
surface,  accounting  for  the  presence  of  the  latter. 

3.  Describe    briefly    the     development    of    methods     for     the 

recovery  of  faulted  veins,  and  illustrate  present-day 
methods  by  an  example. 

4.  Give  any  examples  of  secondary  enrichment  you  know  of, 

with  your  explanation  of  the  occurrences. 

5.  Give  any  examples  you  can  of  the  effect  of   wall-rock  on 

the  metallic  contents  of  lodes. 

6.  What    do  you    understand    by   the   terms   slickensides    and 

flucan,  and  what  class  of  vein  do  they  usually  indicate? 
Give  examples ;  or  give  examples  of  banded  structure 
with  your  explanation  of  its  formation. 

7.  Describe    any    system    of   deep    leads    with    which    you    are 

acquainted,  and  discuss  the  probable  source  of  metallic 
contents  as  a  guide  to  exploitation. 

Subject — Mining  Surveying. 

1.  Describe    the    usual    methods    of    ascertaining    horizontal 

distances  in  surveying. 

2.  Give  field  notes  of  the  survey  of  a  mine  with  a  main  shaft 

and  two  levels,  as  required  annually  by  the  Mines 
Department. 
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3.  In   selecting    a   theodolite,    what    would    be   the    principal 

points  of  construction  to  which  you  would  pay  atten- 
tion, and  how  would  you  test  themP 

4.  Describe  carefully  the  adiustmeut  of  the  transit  theodolite. 

5.  Describe  the  level,  and  the  precautions  you  would  take  in 

using  it  to  ensure  accurate  work. 

6.  A  winse  is  sunk  on  a  vein  of  varyins  underlie.     Describe 

your  method  of  survey,  and  give  field  notes. 

7.  The  tansents  of  a  10-chain  curve  include  an  angle  of  120°. 

Shew  now  to  set  the  curve  out  by  offsets  and  deflection 
angles,  giving  the  necessary  calculations. 

8.  In    a    certain    traverse,    it    is    impossible    to    measure    the 

lengths  of  two  sides  not  contiguous,  but  their  bearinss 
and  lengths  of  other  sides  and  bearings  are  obtained. 
Shew  how  you  would  obtain  by  latitude  and  departure 
the  length  of  the  sides  and  area  of  figure. 

9.  Describe  any  method  of  ascertaining  the  True    Meridian. 

Subject — Surface  Work. 

1.  Give  sketch  designs  of  a  trestle  bridge  30  feet  high  for  a 

train  of  mine  trucks. 

2.  Give  sketch  plan  of  an  ore-bin  to  hold  100  tons  of  quartz. 

3.  Give  sketches  showing  pit-head   gear   for   a   self-aumping 

skip  in  a  vertical  shaft. 

4.  In   designing   a   water-pipe   for   a   power  scheme,   do  you 

consider  it  wise  to  have  larse  pipcA  at  the  top  of  the 
column  and  smaller  ones  at  the  bottom? 
Give  your  reasons  in  the  following  cases :  — 

(ti)  A  column  everywhere  under  a  low  head ; 

(/>)  A,  say  30''  column,  for  first  200  feet  under  60-feet 

head,    and    for    last    1000    feet    under    head 

rapidly  increasing  to  600  feet. 

0.  How  would  you  make  comparisons  between  the  motive- 
powers  for  machinery  of  a  large  mine  in  a  locality  where 
fuel  is  fairly  cheap  and  inexhaustible,  and  water-power 
may  be  obtained  at  considerable  initial  cost? 

6.  Two  steel   plates,  each    i-inch   thick,   are   lap- jointed   and 

rivetted  together  by  two  rows  of  3-inch  steel  rivets,  the 
pitch  being  3  inches,  and  the  rows  1|  inches  apart.  What 
IS  the  least  percentage  of  strength  of  the  joint? 

7.  If  a   water-pipe  be   made   with   joints   as  in   the  previous 

question,  and  is  36  inches  internal  diameter,  what  head 
of  water  would  it  safelv  carry? 

8.  Neglecting  friction  and  tie  weight  of  the  lever  and  valve, 

what  proportions  must  exist  between  the  different  parts 
of  a  safety-valve  of  the  lever  and  ball  type  in  order  that 
the  addition  of  each  pound  weight  on  the  end  of  the 
lever  just  balances  an  increase  of  one  pound  pressure  in 
the  boiler? 

9.  What    would    be    the    indicated    horse-power    of    a    single- 

cylinder  high-pressure  steam-engine  having  a  cylinder 
20  inches  in  diameter  bj'  36  inches  stroke :  revolutions, 
60  per  minute ;  average  pressure  throughout  the  stroke, 
30  lbs.  per  square  inch?  What  brake-horse  power  would 
you  expect  from  the  above  engine? 

10.  The   lower   end    of   a    water-pipe   600   yards    long    from    a 

reservoir  is  under  a  head  of  llo  feet.     For  the  first,  or 
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upper,  400  yards  this  pipe  has  an  internal  diameter  of 
6  inches;  at  the  lower  end  of  the  pipe  a  jet  li  inches 
in  diameter  discharges  227  gallons  per  minute.  What 
is  the  smallest  diameter  of  the  lower  200  yards  of  the 
pipe? 

Subjects — Arithmetic,   Mensuration,  and   Mining  Accounts. 

1.  Find  the  value  of 

m  -  2^)  -f  I  of  I 

2|  -f   (i  +  i) 
and  express  the  result  as  a  decimal. 

2.  Two  cog-wheels  work  together,  one  having  360  teeth  and 

the  other  100.  If  the  first  revolves  S)  times  in  one 
minute,  how  many  times  will  the  second  revolve  in  an 
hour?  And  if  the  latter  turns  a  drum  whose  circum- 
ference is  5  feet,  how  many  miles  of  thread  will  it  wind 
upon  the  drum  in  a  working-day  of  11  hours? 

3.  Find  the  number  of  tons  of  firewood  contained  in  a  stack 

of  the  following  dimensions: — Bottom  length,  90  feet 
6  inches ;  top  length,  45  feet  9  inches :  height,  10  feet ; 
in  5-feet  lengths ;    reckoning  50  cubic  feet  per  ton. 

4.  Find  the  dividend  on  £6894  13^.  4d.  at  U.  3d.  in  the  £, 

5.  Four  men  dig  a  trench  in  15i  days  working  10  hours  per 

day  each.  Supposing  them  to  have  worKed  8  hours  a 
day,  how  many  days  would  they  have  occupied? 

6.  Describe  the  books  and  form  of  accounts  wiiich  you  con- 

sider desirable  for  controlling  the  receipts  and  distribu- 
tion of  stores. 

7.  Name,  describe,  and  give  illustrations  of  the  accounts  and 

statistical  returns  which  a  mining  manager  might  be 
expected  to  send  in  monthly  to  the  head  office. 

Subject — Mining  Law. 

All  questions  are  required  to  be  answered. 

1.  How    would    you    neutralise    the    fumes    arising    from    an 

explosion  of  nitro-glycerine  which  cannot  be  effectively 
disposed  by  ventilation? 

2.  How    should    cages    be    covered    for    protection    to    persons 

ascending  or  descending  shaft? 

3.  At  what  angle  should  ladders  he  placed  in  a  shaft  for  the 

convenience  of  miners?  What  space  should  be  allowed 
between  the  rungs  of  such  ladders ;  and  what  space  must 
be  allowed  between  the  rungs  and  the  wall? 

4.  What  is  the  limited  length  of  rope  or  chain  ladders  which 

may  be  used  in  a  shaft  during  sinking  operations? 

5.  In   raising  or  lowering  men,   what   is  the   limited   rate   of 

speed  at  which  a  cage  or  bucket  is  allowed  to  travel? 

6.  What  provision  is  required  to  be  made  in  a  mine  which  is 

liable  to  an  inundation  or  burst  of  water? 


59 


The  following  Lists  of  Certificates  granted  since  the  inception  of 
the  Board  of  Examiners  for  Mining  Managers'  Certificates  are  pub- 
lished in  accordance  with  a  Tesolution  passed  at  the  Interstate 
Conference  of  Boards  of  Examiners  held  m  Melbourne  in  March, 
1906:— 

SERVICE  Certificates  of  Competency  granted  by  the  Board 

oj  Examiners, 


No 

.  of 

Certificate. 

1. 

92 

2. 

92 

3. 

92 

4. 

92 

5. 

92 

6. 

93 

7. 

93 

8. 

93 

9. 

93 

10. 

94 

n. 

94 

12. 

94 

13. 

95 

14. 

95 

15. 

98 

16. 

98 

17. 

98 

18. 

98 

19. 

98 

20. 

99 

21. 

99 

22. 

99 

23. 

99 

24. 

1900 

25. 

1900 

26. 

1901 

27. 

1901 

28. 

1902 

29. 

1902 

30. 

1903 

31. 

1904 

32. 

1904 

33. 

1904 

34. 

1906 

85. 

1906 

36. 

1906 

87. 

1907 

Da  vies,  Joseph 
Rutfon,  iiex^,  Donald 
Sinclair,  (ieorge  Peace 
Heigh  way,  John  Pel  ton 
Irvine,  Peter 
Daniel,  John 
Marshall,  John  Henry 
Aaron,  Gabriel 
Webb,  George 
Payne,  John  Greaves 
Wesley,  William  Henry 
Andrewn,  Thomas 
Richards,  Moses  John 
Richar«>s,  Stephen  Eddy 
Stubs,  Joseph  Thomns 
McCrackan,  John 
Heery,  Luke 

Curtain,  Cornelius  Henry 
Clerk,  Frederick  Malcolm 
Craze,  John 

Tiiley,  George  Reynolds 
Hooper,  Thuiiias  Martin 
Vincent,  Thomas 
Brown,  William 
Rosewarne,  David  Davey 
Bnddon,  William 
Yeati*s,  Alexander 
Ireland,  Mark 
Woolcock,  John 
Powell,  Robert  William 
Muir,  John  James 
Movie,  John 
Ridley,  John 
Brough,  Daniel 
Berrill,  Sanmel 
Barker,  George 
Wisch,  John  G.  A. 


' 

Date  of 

Certificate. 

28  Sep.    ] 

1892 

28  Sep.    ] 

L892 

28  Sep.    ] 

L892 

28  Sep.    ] 

1892 

28  Sep.    ] 

1892 

29  Mar.  ] 

1893 

29  Mar.  ] 

1893 

29  Mar.  ] 

1893 

29  Mar.  ] 

1893 

3  Apr.  ] 

[894 

3  Apr.  ] 

1894 

3  Apr.  ] 

1894 

17  Apr.   ] 

1895 

5  Nov.  ] 

1896 

20  Jan.    ] 

1898 

20  Jan.    J 

L898 

5  Mar.  ] 

L898 

13  Apr.   ] 

1898 

14  Apr.    ] 

1898 

25  Jan.    ] 

1899 

17  Apr.    ] 

1899 

17  Apr.    J 

L899 

17  Apr.    ] 

1899 

9  Jan.    ] 

L900 

4  Oct.    ] 

1900 

1  Mar.  ] 

1901 

29  Apr.    : 

1901 

22  Apr.    : 

1902 

23  Sep.    ] 

1902 

5  May,  j 

L903 

27  July,  ] 

1904 

5  Dec    ] 

1904 

12  Dec.    J 

L904 

23  Apr.   ] 

1906 

23  Apr.    : 

1906 

24  July,  ] 

1906 

6  Nov.  ] 

1907 
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COLLIERY  Certifirafett  of  Campetenry  gravted  by    Board  of 

Examiners, 


No.  of 
Cei-tificate. 

Name. 

Date  of 
Certificate. 

ClaMh  of 
Certificate. 

1.  92 

2.  1907 

3.  1907 

Brain,  Austin  Lionel  Ben- 
net 

Wallace,  Archibald  Camp- 
bell 

Williams,  Thomas  James 

28  Sep.  1902  First  cla^s 

1 
23  Apr.  1907  Second  c1m8s 

8  May ,1907  First  cla«s 

CERTIFICATES    of    Competency    granted   by   the     Bfwrd    of 

Exaniinem, 


No.  of  Cer- 

Name. 

Hate  of 

Class  of 

tificate. 

Certificate. 

Certificate. 

1.       92 

Dunstan,  Alfred  John 

28  Sep.   1892 

Fir.xt  clasH 

2.       92 

Fkborg,  Benjamin   Pher- 

f*on 
Hill,  CJharles 

28  Sep.  189-? 

Second  class 

3.       92 

28  Sep.  1892 

Second  <^la8'< 

4.       92 

Booth,  John  Hobert 

28  Sep.  1892 

Second*claiw< 

5.       92 

Stapleton,  MichaH 

28  Sep.   1892 

Second 'cIhs.** 

6.       92 

Lewis,  Philip 
Haulon,  Chnstopher 

28  Sep.  1892 

Seconci  class 

7.       92 

28  Sej).    Ih92 

S<>(^ond  class 

8.       92 

Willittni.«<,  Luke 

28  Sep.   1892 

Second  class 

9.       92 

Mac-uiidrew,  Harold 

28  Sep.   1892 

First  rlttss 

10.       92 

Harris,  William 

28  Sep.    1H92 

First  cia.Hs 

11.       93 

Stapleton,  Michael 

29  Mar.  1893 

First  class 

12.       93 

Hanlon,  Christopher 

29  Mar.  1893 

First  rlass 

13.       93 

Potter,  Joseph  Matthew 

29  Mar.  1893 

First  class 

14.       93 

Milder,   vjfred 

29  Mar.  1893 

Second  class 

15.       93 

Matthews,  Peter 

29  Mar.  1893 

Second  class 

16.       93 

Richnrds,  Stephen 

6  Se]).    1893 

First  class 

17.       94 

Brain,      .\u.«itin        Lionel 
Beiinet 

3  Apr.  1894 

First  class 

18.       94 

Thorpe,  Walter 

3  Apr.  1894 

Second  class 

19        95 

Willinins,  Luke 

17  Apr.  1895 

First  class 

20.       96 

Levings,  Joseph  Henry 

6  Mav,1896 

Fir.«it  rltt.'«s 

21.       99 

Goodall,  Thomas  (.'harle'* 

14  Apr.  18J)9 

Second  class 

22.   1900 

Schloesser,  Robert 

19  Mhv,1900 

First  class 

23.  1900 

Nicholls,  Charles    Berres- 

19  Mav,1900 

First  class 

ford 

• 

24.  19(M) 

Sale,  William  Robert 

19  Mav.1900 

Second  class 

25.  1900 

Williams,  Richard 

19  .V1a\'a900 

Second  class 

26    1900 

John  McPeake 

1  Aug.  1900 

First  class 

27.   1901 

Sawj'er,  Basil 

20  Feb".  1901 

First  class 
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CERTIFICATES  of  Cw/ipe/ewcy— continued. 


No.  of  Cer- 
tificate. 


Name. 


1902 

29.  19112 

30.  1902 

31.  1902 

32.  1902 

33.  1902 

34.  1902 

35.  1903 

36.  1903 

37.  1903 

38.  1903 

39.  1903 
4a  1903 

41.  1903 

42.  1904 

43.  1904 

44.  1904 

45.  1904 

46.  1905 

47.  1905 

48.  1905 

49.  1905 

50.  1906 

51.  1906 

52.  1906 
5a  1906 

54.  1907 

55.  1907 

56.  1907 

57.  1907 
5&  1907 


Provi8,  John 

Bird,  Uobi'rt  Chisholm 

Brigg8,   William     Albert 

John 
Bartlett,  William  Henry 
Phoenix,  William 
Wright,  Herbert  E. 
Craze,  John 
Waller,     Richard      Fitz- 

arthur 
Brick  hi  11,  Hector  Gordon 
Barker,  Heginald  Fredk. 
Vincent,  Thomas  Henry 
Crittendon,  James  Henry 
Weston,  Eustace  Moriarty 
Clark,  Li ndesay  Colin 
Martin,  Fxlwara  Patrick 
Herman,  Hyman 
Murray,  Russell  Mervyn 
More,  Georffe  Allan 
Beamish,   William  Abra- 
ham 
Andrews.  Thomas  J. 
Hitchcock,  William  £. 
Smith,  George  Oliver 
Rockett,  Hildreth  Peyton 
Hales,  Richard  Chilman 
Debenham  Arthur  John 
Coote,  Charles  Edward 
Marks,  Oscar  Sidney 
Pheki ,  Bernard  Fredk. 
Moline,   Arthur    Howard 

Pritchard 
Macartney,  Ross  Kenneth 
Williams,  Tli  jmas  James 


Date  of 
Certiflcate. 


22  Apr. 
22  Apr. 
22  Apr. 

22  Apr. 
22  Apr. 

22  Apr. 

30  Apr. 
5  May, 

5  May, 
5  May, 
5  May, 
5  May, 
12  Aug. 

31  Aug. 

17  Feb. 
29  Apr. 
29  Apr. 
14  Oct. 

3  Jnn. 

1  May, 
1  May, 

18  July, 

23  k\tT. 
23  Apr. 
28  June, 
18  Oct. 

8  Mar. 
23  Apr. 
23  Apr. 

23  Apr. 
8  May, 


Cla<iA  of 
Certiflcate. 


902   First  class 
902  Second  class 
902  Second  class 

902  Sef!ond  class 
902  Second  class 
902;  Second  class 


902 
903 

903 
90.3 
903 
903 
903 
903 
904 
904 
904 
904 
905 

905 
905 
905 
906 
906 
906 
906 
907 
907 
907 

907 
907 


Second  class 
First  cla.-'S 


F 
F 
F 
F 
F 
F 
F 
F 
F 
F 


rst  class 
rst  rJass 
rst  class 
rst  class 
rst  class 
rst  class 
rst  cla.«8 
r>t  class 
rst  class 
rst  clns.H 
rst  class 


Second  class 
First  class 
First  class 
Second  class 
Second  class 
First  class 
Fi^^t  class 
First  class 
Second  class 
First  class 

First  class 
First  class 


GEOLOGICAL     SURVEY     OF    TASMANIA. 


REPORT    OF    THE    GOVERNMENT   GEOLOGIST. 

Geological  Survey  OflSce, " 

Launoeston,  7th  May,  1908, 
Sir, 

I  HAVE  the  honour  to  submit  my  report  as  Government 
Geologist,  and  Mr.  L.  K.  Ward's  report  as  Assistant  Govern- 
ment Geologist,  for  the  year  ending  Slst  December,  1907. 

During  tbe  year  I  have  prepared  the  following  geological 
reports :  — 

1.  Report  on  the  Bell  Mount  and  Middlesex  District,  17th 

June,  1907. 

2.  Report  on  Gold  at  Fort  Cygnet  and   Wheatley's  Bay, 

Huon  River,  22nd  June,  19W. 

3.  The  Mangana  Goldfield.  22nd  November,  1907. 

4.  The  Mathinna  Goldfield,  Part  III.,  13th  December,  1907. 

Mr.  Ward  is  preparing  a  report  on  the  Mount  Farrell  Mining 
Field,  which  wul  be  issued  shortly. 

Bell  Mount  and  Middlesex, 

I  visited  this  district  in  March.  The  area  coniprises  a  tract 
of  mineral  country  forming  the  high  land  for  20  miles  south-west 
from  the  Wilmot  township. 

The  field  in  general  consists  of  Silurian  sandstone,  covered  in 
parts  by  basalt  of  Tertiary  age,  and  penetrated  by  intrusions 
of  granite,  which  is  usually  regarded  as  approximately  of 
Devonian  age.  At  Bell  Mount  itself,  older  (pre-Silurian)  rocks 
are  exposed. 

The  factor  which  controls  the  mineralisation  of  the  rocks  in 
this  district  is  the  granite.  The  lodes,  whether  occurring  in  the 
sedimentary  strata  or  the  granitic  porphyry,  evidently  derived 
their  metals  (tin,  tungsten,  bismuth,  molybdenum,  copper,  lead,. 
gold,  silver)  from  the  granite  maema. 

I  endeavoured  to  ascertain  wnether  certain  minerals  could 
be  determined  as  characterising  certain  horizons,  for  in  that 
case  important  guidance  could  l>e  furnished  for  prospecting, 
but  the  present  relative  depth  of  (K^currence  did  not  appear  to 
have  any  decisive  bearing  on  this  point.  In  any  case,  none  of 
the  lode  exposures  are  far  from  granite  or  granite  porphyry. 

The  Shepherd  and  Murphy  Mine  is  actively  producing  a 
mixed  tin,  wolfram,  and  bismuth  ore,  which' is  concentratea  on 
the  spot  and  the  oonoentrates  despatched  to  Launceston  to 
undergo  there  a  magnetic  process  of  separation,  by  means  of 
which  the  magnetite  and  pyrite  are  discarded,  the  wolfram 
recovered,  and  a  tin-bismuth  ore  produced  for  export. 

The  All  Nations  Mine  has  a  wolfram  lode  carrying  a  thiir 
selvage  of  bismuth  carbonate.  Some  surface  work  has  been 
carried  on,  and  a  few  tons  of  wolframite  shipped,  realising  good 
prices ;    but  operations  are  suspended  for  the  present,  pending 


63 

flotation.  Several  ore  deposits  of  the  tin  wolfram  group  occur 
in  the  district,  e.g.,  Dalcoath,  Sparks,  Narrawa,  Blocks,  <tc., 
which  at  present  are  not  bein^  worked. 

The  old  Bell  Mount  gold  diggings,  which  yielded  about  4000 
OSS.  of  gold,  are  now  abandoned;  and  the  Great  Caledonian 
Mine  at  tline  top  of  the  5-mile  rise  is  also  a  venture  of  the  past. 

The  Devon  Mine,  with  a  small  galena  lode  carrying  good 
values  of  gold  and  silver,  is  working  steadily.  Its  position  in 
the  g;^orge  of  the  Dove  River  and  its  distance  from  a  shipping 
]H>rt  impose  a  heavy  tax  on  the  mineral  produced.  Better  means 
of  communication  with  the  Wilmot  to^iiship  would  seem  to  be 
iniperative,  if  the  mine  is  to  be  worked  continuously. 

The  lodes  throughout  the  district  have  been  explored  for  the 
most  part  onl^'  in  a  tentative  way^  yet  the  results  of  work  so  far 
are  encouraging.  The  tin-bearing  porphyrieti  and  granites 
extend  eastwards  to  the  Forth  River,  and  pass  over  to  Mt. 
Claude,  where  discoveries  have  been  made  recently  of  tin  and 
silver-lead  ores.  To  the  west  is  a  wide  expanse  of  practically 
unproved  country.  The  mines  in  this  part  of  the  State  are  dis- 
advantageously  situated  for  getting  tneir  ores  to  market,  and 
deserve  all  the  assistance  which  the  State  can  properly  grant. 

Port  Cygnet. 

In  April  I  examined  some  ground  taken  up  for  gold-dredging 
at  Wheatley's  Bay,  Uuon  River,  and  the  gold  mine  of  Mt.  Mary 
at  Lovett. 

Alluvial  gold-seeking  at  Lymington  and  Lovett  was  begun  30 
years  ago,  and  some  lode-mining  was  started  near  Lovett  about 
nine  years  since.  A  belt  of  alk^ine  porphyry  traverses  the  dis^ 
trict,  and  at  intervals  along  the  line  of  its  ccmtact  with  the 
Permo-Carboniferous  strata  a  development  of  quartz  and  opaline 
silica  occurs,  associated  with  pyrites  and  a  little  visible  gold. 

Some  of  tnis  gold  has  been  shed  into  the  creeks  and  flat«,  and 
has  been  recovered  by  alluvial  workers.  The  whole  produce  of 
the  district  has  been  close  upon  3000  ounces.  This  year  a  syndi- 
cate applied  for  two  dredging  claims — one  in  Wheatley's  and 
Petchey  8  Bays^  in  the  Huon  River ;  and  the  other  at  the  mouth 
of  Forster's  Rivulet,  Lymington— but  after  some  preliminar\' 
boring  had  been  done  it  was  felt  that  the  propositions  did  not 
offer  sufficient  scope  for  a  modern  plant. 

The  lode  mining  in  the  district  nas  been  unsuccessful  so  far, 
although  the  reddish  contact  stone  at  the  Mt.  Mary  Mine  at 
Lovett  shows  specks  of  gold  on  the  joint  faces. 

At  the  Livingstone  Mine  the  quartz  is  poor,  and  what  gold 
there  is  is  distributed  irregularly.  The  presence  of  arseno- 
pjrite,  chaloopyrite,  blende,  and  galena  in  the  stone  is,  how- 
ever, a  favourable  indication.  Quite  apart  from  the  unique 
f>lexu8  of  alkali  rocks,  the  occurrences  at  Port  Cygnet  are  geo- 
ogically  interesting,  as  being  of  later  origin  than  that  of  the 
gold  quarts  reefs  in  other  part«  of  the  island^  It  does  not  appear 
that  the  gokl  is  at  all  disseminated  through  the  porphyry.  It 
seems  to  be  limited  to  the  altered  rock  at  the  contact-line 
between  the  porphyry  and  the  Permo-Carboniferous  strata,  or  to 
quarts-veins  at  or  near  the  contact.  The  deposition  is  patchy, 
and  there  is  no  great  inducement  to  spend  much  in  lode-mining. 
Still  it  is  quite  possible  that  some  part  of  the  contact-line  may 
eventually  De  discovered  which  will  prove  rich  enough  to  work 
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Mangana. 

This  goidfield  surrounds  the  small  township  of  the  same  name 
at  the  base  of  the  foothills  of  Ben  Lomond  and  Tower  Hill. 

I  made  an  examination  of  the  district  in  July,  and  the  report 
thereon  was  published  as  the  first  of  the  new  series  of  geolc^ical 
survey  bulletins.  I  found  the  only  active  mines  were  the  Man- 
gana Gold  Reefs  and  the  Golden  Entrance. 

The  main  shaft  at  the  former  mine  has  been  sunk  to  819  feet^ 
but  the  result  has  been  disappointing,  as  no  quantity  of  stone 
has  been  raised  from  lower  than  300  reet.  Exploration  to  tlie 
south  of  the  shaft  would  probably  lead  to  better  results,  and 
there  is  in  the  upper  levels  a  good  deal  of  stone  which  is  nearly 
payable,  and  would,  if  some  higher-grade  patches  were  met 
with,  pay  for  raising. 

The  Gulden  Entrance  Mine  is  being  worked  on  tribute,  on  a 
scale  which  does  not  do  justice  to  it. 

On  Buckland's  Freehold  some  important  reefs  have  been 
worked,  and  others  are  known  to  exist.  I  understand  an  effort 
is  being  made  to  resuscitate  work  on  this  ground. 

The  slate  and  sandstone  strata  which  enclose  the  ^old  quarts 
reefs  belong  to  the  Ordovician  system,  and  to  the  auriferous  belt 
which  runs  through  the  gold  mining  districts  of  Mathinna,  Mt. 
Victoria,  VVarrentinna,  and  Lyndnurst.  Their  northern  con- 
tinuation from  Mangana  crosses  the  River  Lyne  near  its  con- 
fluence with  the  South  Esk.  The  present  Grant's  Rivulet  flat 
at  Mangana  (Fingal  Valley,  as  it  is  called  locally)  is  below  the 
fold  of  a  former  anticlinal  arch,  and  the  positions  of  the  Man- 
gana reef  lines  are  probably  related  to  the  processes  which  were 
concerned  in  the  formation  of  this  fold  in  tne  strata. 

The  first  discovery  of  alluvial  gold  in  the  island  was  made 
at  Mangana  in  18^52,  and  the  first  gold  quartz  reef  was  also  dis- 
covered here.  Many  of  the  reefs  which  are  known  cm  the  sur- 
rounding hills  were  worked  at  one  timo^  but  operations  were 
generally'  suspended  as  soon  as  poor  crushmgs  were  raised. 

With  imperfect  financing  and  impatience  on  the  part  of  share- 
holders, the  field  lost  its  supporters,  although  some  of  the  rich- 
est stone  ever  seen  in  Tasmania  has  been  obtained  from  more 
than  one  of  the  reefs. 

Math  i  n  na . 

Tn  December  I  visited  Mathinna,  and  examined  the  Scott  and 
Pickett  line  of  country,  which  is  situate  between  the  Golden 
Gate  and  ('onsoLs'  line  on  the  north-east,  and  the  Mangana  line 
on  the  south-west.  The  only  work  being  carried  on  was  at  the 
Scott  and  Pickett  Mine,  2^  miles  south-west  of  Mathinna.  A 
shaft  has  been  sunk  65  feet,  and  driving  carried  on  on  the  reef. 
The  shoot  of  goldi-bearing  stone  is  short,  and  exploratory  work 
will  have  to  be  undertaken  by  the  owners.  There  is  some  chance 
of  meeting  with  a  reef  intersection   in   a   northerly  direction. 

Other  reefs  in  the  vicinity  are  the  Commercial  Reef,  Pride  of 
the  Hills  Reef,  and  O'Brien's  Reef.  On  my  next  visit  to  Math- 
inna parts  of  the  district  not  yet  embraced  in  the  series  of  my 
reports  on  the  field  will  be  examined,  and  when  the  whole  dis- 
trict is  finished  a  general  map  will  be  prepared  and  issued. 

Mt.  Bischoff. 

In  -August  I  visited  the  Mt.  Bischoff  Tin  Mine  at  Waratah,  to 
examine  ground  on  the  Don  Hill  which  it  was  contemplated  to 
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pro6i>ect  by  nieaus  of  boring.  I  reported  to  you  thereon.  While 
at  Waratah  I  examined  anew  the  geological  features  of  this 
great  mine^  which  I  dealt  with  in  my  Waratah  and  Ck>rinna 
report  of  June,  1900. 

At  the  Mount  there  is  a  hidden  granite  mass,  which  is  the 
source  of  the  tin,  and  which  has  communicated  with  the  pre&ent 
j»urfaoe  by  intrusive  dykes  of  ouartz  porphynr.  These  dykes 
themselves  contain  tin  ore,  ana  are  traversed  by  tin-bearing 
veins  and  lodes,  which  are  chronologically  subsequent  to  the 
dykes,  representing,  however,  the  after-action  df  the  same 
eruptive  process,  l^e  dykes  have  been  topazised  and  tourmalin- 
isea  in  connection  with  the  deposition  of  the  tin  ore.  During 
the  past  year  the  large  basin  of  the  Brown  Face  was  practically 
worked  out,  and  the  mine  received  a  set-back,  from  which  it  is 
now  recovering  with  the  aid  of  new  discoveries  made  at  the  main 
tunnel  level,  which  it  is  believed  will  enable  a  good  output  to 
be  maintained.  No  geological  reason  can  be  adduced  for  doubt- 
ing the  downward  extension  of  the  Mount  Bischoff  tin  ore 
deposits  to  greater  depths  than  those  at  which  they  have  been 
worked  hitherto. 

Gladstone. 

In  my  report  of  1901  I  mentioned  that  ^old  quartz  reefa  had 
been  openea  up  at  different  times  in  this  district,  with  not  much 
success,  and  referred  to  the  probabilitv  of  numerous  reefs  being 
coooeaied  at  their  outcrops  by  the  widely-spread  alluvial  cover- 
ing. On  a  visit  to  Gladstone  in  September  this  year  I  examined 
a  reef  6  miles  north  of  the  township,  known  as  the  New  Iinperial 
Reef.  A  small  shaft  had  been  sunk  on  it  to  25  feet,  exposing  an 
arsenical  gold  quarts  reef  giving  fair  results  by  assav.  It  belongs 
to  a  group  of  reefs  in  the  Gladstone  district  in  which  the  gold 
is  associated  with  silver,  arsenopyrite,  galena,  and  zino-blende,  and 
which  are  of  the  type  often  met  with  in  or  near  masses  of  granite. 
The  oxidised  parts  of  these  reefs  show  free  ^old,  but  in  uepth  it 
is  generally  found  that  most  of  the  gold  is  locked  up  in  the 
pyrite.  A  fuither  discovery  has  been  made  in  the  vicinity.  If, 
on  ade^juately  testing  these  reefs,  any  of  them  can  be  proved  to 
be  worth  developing,  a  welcome  addition  will  be  made  to  our 
list  of  productive  goldfields. 

Back  Creek. 

In  Septemf)er  I  also  visited  the  country  between  Letroy  and 
Back  Creek,  which  comprises  an  area  that  has  been  ver>'  little 
prospected. 

The  quartz  reefs  for  the  most  part  form  a  series  north  of  and 
parallel  with  those  at  Lefroy.  Another  set  of  reefs  m  the  dis- 
trict are  gossan  formations,  conforming  in  strike  and  dip  \7ith 
the  strata.  One  of  these  (the  H.  No.  1)  was  found  this  y4ar  to 
carry  goW  at  its  contact  with  one  of  the  quartz  reefs,  and  has 
been  sunk  and  driven  upon  with  a  view  of  prospecting  it  in 
depth.  Some  prospecting  has  also  been  carried  on  on  other 
reefs  in  the  neighbourhood. 

The  Back  Creek  alluvial  leads  are  also  being  prospected  by 
small  parties,  but  the  principal  source  of  the  gold  that  has  been 
<^tained  from  these  in  the  past  remains  to  I)e  discovered.  The 
angular  form  of  much  of  the  gold  and  quartz  indicates  that  these 
have  not  travelled  far. 

i> 


6fi 

Water-pollution. 

In  November,  in  company  with  Inspector  Griffin,  1  visited  the 
Brookstead  estate,  on  St.  Paul's  River,  in  order  to  report  to 
vou  whether  the  alluvial  tin  deposits  on  that  property  could 
be  worked  without  emptying  the  tailings  into  the  river. 

After  examining  the  ground,  we  were  of  opinion  that  it  would 
be  possible  to  retain  the  tailincs,  and  purify  the  water  to  sooie 
extent,  by  allowing  it  to  settle  in  reservoirs  before  returning 
it  to  tne  St.  Paul's  River.  Discolouration  of  the  water  oould 
not  be  avoided. 

Iron  Ore  near  Forcett. 

In  December  I  examined  the  deposit  at  Lewisham,  near  For- 
oett.  Some  work  was  done  here  25  years  ago,  and  the  ore 
smelted,  I  believe,  at  works  on  Battery  Point,  Hobart.  The 
excavation  at  the  old  quarry  exposes  a  face  10  feet  high  by  100 
feet  in  length  of  limonite  and  hematite. 

The  deposit  rests  on  Permo-Carboniferous  freestone,  and 
passes  into  the  hill  to  the  north  below  a  covering  of  basalt.  The 
ore  itself  is  associated  with  soft  sandy  beds,  which  belong  either 
to  the  freestone  just  mentioned  or  to  Tertiary  sediments  imme- 
diately below  the  basaltic  covering.  1  sampled  the  whole  face, 
but  tnis  included  much  impure  ore.  The  cleaner  parts  of  the 
sampline;  were  assayed  by  Mr.  W.  F.  Ward.  Government  Analyst, 
and  yieBed  50  7  per  cent,  metallic  iron.  The  area  which  may 
be  assumed  as  workable  would  be  1(X)  or  loO  square  feet,  not 
including  what  may  exist  below  the  sheets  of  lava. 

Progress  lie  ports. 

I  prepared  these  for  the  first  three  quarters  of  the  year. 
Mining  managers  and  companies  as  a  rule,  while  anxious  to 
see  accounts  of  their  work  duly  published  in  thes«  reports,  do 
not  show  any  alacrity  in  furnishing  statements  whicn  can  be 
used  for  that  purpose.  This  is  unfortunate,  as  the  reports  are 
looked  for  and  enquired  after  in  many  parts  of  the  world. 

Since  1900  I  have  compiled  these  reports  uninterruptedly, 
but  it  has  recently  become  more  and  more  apparent  that  their 
preparation  hampers  my  movements  in  the  field,  and  conse- 
quently 1  have  recently  had  to  represent  to  you  that  it  is  impos- 
sible for  me  to  continue  them  and  at  the  same  time  plan  my 
journeys  effectively.  It  is  with  satisfacticm  that  I  understand 
that  you  have  decided  to  relieve  me  from  the  work  of  compila- 
tion, and  that  the  report  for  the  December  quarter  is  being 
issued  from  your  office. 

Geological  Snrx'eif. 

At  the  end  of  the  financial  year  the  appointment  was  made 
of  Mr.  lieonard  K.  Ward,  B.E.,  B.A.,  Lecturer  in  Geology  at  the 
Westralian  School  of  Mines,  Kalgoorlie,  as  Assistant  Govern- 
ment Geologist.  I  have  pleasure  in  mentioninj^  that  the  quality 
of  Mr.  Ward's  work  since  his  arrival  entirely  justifies  his  selec- 
tion for  this  appointment. 

The  organisation  of  work  on  a  defined  basis  and  on  a  scale 
appropriate  to  our  requirements  has  been  arranged.  The  accom- 
plishment of  regular  surveys  of  mining  fields  is  being  proceeded 
with ;  certain  improvements  have  been  made  in  our  publica- 
tions, and  others  are  being  planned. 
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The  increased  work  has  caused  the  question  of  more  office 
^^commodation  to  become  pressing,  and  it  will  be  desirable  to 
r  this  in  mind  when  the  contemplated  additions  to  the  Public 
xiildings  are  made.     A  room  will  be  necessary  for  Mr.  Ward, 
^%id  one  is  requisite  for  keeping  collections  in,  and  as  a  working- 
•^^som.     A  further  room  is  urgently  wanted  for  drafting  work. 
W.t  present  the  draftsman's  table  is  required  by  three  persons 
^Lmultaneously,  and  the  want  of  accommodation  must  inevitably 
Toduce  delay  in  work. 

Office. 

The  correspondence  this  year  comprised  3175  letters,  publica- 

ions,  Ac,  in  and  out.    The  office  liorar^  has  been  enriched  by 

lumerous  bulletins  and  publications  received  from  the  geological 

nrreys  and  mining  departments  of  other  cK>untries,  and  our 

"eports  have  been  forwarded  to  them   in  return.     I   have  to 

^tcknowledge,  with  thanks,  the  receipt  from  the  proprietors  of 

^:?opies  of  ttie  Launceston  Examiner,  Daily  Telegraph,  Zeehan 

^iiul  Dundas  Herald,  AvMralinn  Mining  Stnnd<ird,  QueensUmd 

fining  Journal,   Ne\P   Zealand  Mines  Becord.   New   Zealand 

Engineering  and  Mining  Journal,  New  York  Engiiteering  and 

Mining  Journal,  Ac.    A  collection  of  ores  is  being  prepared,  by 

request,  for  Dr.  E.  Weinschenk,  the  well-known  jProfessor  of 

Geology  in  the  Universitjr  of  Munich. 

MrrF.  S.  Grove  is  still  in  charge  of  the  renewals  to  the  Mount 
Cameron  Water-race.  Miss  Higgs  ceased  to  act  as  typist  on 
the  9th  November,  by  the  automatic  operation  of  the  ''Public 
Service  Act  *'  governing  the  term  of  service  of  persons  emploj'ed 
temporarily.     Her  duties  were  discharged  to  my  satisfaction. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.   H.  TWELVETREE8. 

Government  Geologist. 

W.  H.  Wallace,  Esq.,  Secretary  for  Mines,  Hobart. 
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REPORT   OF   THE    ASSISTANT   GOVERNMENT 

GEOIX)GIST. 


Launcestoii,  7th  May,  1908. 
Sir, 

I  HAVE  the  honour  to  present  the  following  report  on  the 
work  upon  which  I  have  been  engaged  during  the  year  ending 
31st  December,  1907. 

It  was  not  until  the  end  of  August  that  I  joined  the  Tas- 
manian  Government  Service,  and  I  i>roce€ded  at  once  to  the 
Mt.  Farrell  Mining  Field.  The  examination  of  this  important 
district  occupied  my  attention  until  the  end  of  November,  and 
as  a  result  of  this  field  work  a  report,  together  with  a  geological 
map  of  the  area,  will  shortly  be  ready  for  publication. 

The  Mt.  Farrell  Field  presents  many  points  of  interest  to  the 
student  of  mining  geology,  and  the  information  gathered  should 
prove  of  value  in  the  elucidation  of  other  probfems  concerning 
the  mineral  occurrences  in  neighbouring  areas.  The  report  in 
course  of  preparation  will  include  some  discussion  of  the  prob- 
able mode  of  genesis  of  the  lodes.  The  appreciation  by  prospec- 
tors of  those  facts  which  have  been  noted  with  regard  to  the 
sources  of  the  metallic  ores  should  undoubtedly  result  in  material 
advantage  to  the  State,  and  lead  to  the  discovery  of  hitherto 
unknown  deposits. 

In  addition  to  the  pi'esentation  of  the  results  of  my  obsen*a- 
tions  upon  the  general  and  economic  geology  of  the  area,  the 
report  will  contain  a  detailed  account  of  the  present  condition 
of  the  mines  and  the  operations  now  being  carried  out  by  the 
several  mining  companies  represented  on  the  field. 

Appended  is  a  brief  summary  of  the  salient  geological  features 
of  tne  district. 

The  principal  mineral-bearing  area  of  Mt.  Farrell  consists 
of  a  series  of  schistose  sedimentary  rocks,  with  which  are  asso- 
ciated massive  and  schistose  igneous  rocks.  The  latter  are  in 
the  main  felspathic  porphyries,  and  the  schistose  types  derived 
from  them  are  best  termed  "  porphyroids."  The  ridge  of  Mt. 
Farrell  itself  is  formed  of  a  dense  and  coarse  conglomerate,  com- 
monly found  on  the  summits  of  the  West  Coast  Range.  Here 
the  beds  of  conglomerate  stand  on  edge,  and  apparently  rest 
unconfonnably  upon  the  schistose  sediments. 

The  rock  formations  which  constitute  the  foundations  upon 
which  the  abovenientioned  series  rest,  hardly  outcrop  on  the 
mining  area.  They  are  in  all  probability  the  quartzitic  schists 
and  mica  schists  of  the  hills  lyins:  to  the  cast  of  Mt.  Farrell. 
Under  all  these  formations  the  granite  of  Granite  Tor  appears 
to  dip,  and  its  western  extension  probablv  exists  in  depth  below 
the  Farrell  field. 

The  complex  of  igneous  and  sedimentary  schist%s,  viz.,  the  por- 
phyroids and  slates,  are  tilted  to  a  hisjh  angle  by  oroirenic  move- 
ments. The  lodes  of  the  principal  producing  area  occur  on  the 
western  fiank  of  the  mountain,  and  their  strike  is  usually  within 
a  few  degrees  of  north  and  south.  The  dip  usually  coincides 
with  the  dip  of  the  divisional  planes  in  the  schists.  The  geo- 
logical  map  will  show  clearly  that  the  lodes  have  no  genetic 
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^'^^^^  section  with  the  country  rocks  in  which  they  are  immediately 

^'^^^losed.     The  lode  fissures  extend  from  slate  into  porphyroid 

^'^^  into  massive  felspar  porphyry,   and  the  same  lode  type 

9^^3ir8  in  all  three  of  these  rocks.     However,  there  are  certain 

JJ^^^-erences  in  the  physical  structure  of  the  lodes,  according  as 

^^^  occur  in  the  slate  or  in  the  porphyroid. 

1^    TThe  prin^al  lode  type  represented  is  that  of  the  sideritic 

^«;^^^  ores.    The  pyritic  lead  tyi)e  is  also  represented  in  the  case 

^  ^^  ^me  mine.    The  copper  deposits  of  the  field  are  of  less  import- 

jj  ?J  ^e,  and  are  not  yet  proved  to  be  considerable  in  extent.    These 

j^  **^,  in  my  opinion,  the  result  of  local  variations  in  the  mineral 

^Jj^^^tent  of  the  ore  depositing  solutions  at  the  time  of  the  filling 

ft  ?      *he  lode  fissures ;  and  are  probably  rather  the  more  markedly 

ll^^  priferous  portions  of  a  lode  which  usually  carries  galena  as  the 

^^^^edominant    metallic   mineral   than    copper    veins    pure    and 

^\^ple.    The  copjper  pyrites  associated  with  the  galena  in  all  of 

^  ^le  lodes  of  the  neld  is  so  constantly  present  that  it  constitutes 

^e  most  notable  character  of  the  lead  ores. 

^^     The  field  (K>ntains  some  quartz  reefs,  which  are  not  in  them- 

^^ves  metalliferous.    However,  they  have  been  formed  prior  to 

^te  ore  deposits,  and  the  fissuring  of  the  district  subsequent  to 

^lieir  formation  has  allowed  some  portions  of  the  ouartz  bodies 

^^^  be  filled  with  lead  ore.     In  this  way  one  remarkable  line  of 

v-iu^s   in   the  quartz  has  been   almo«:t   completely   filled   with 

^;a&na.     Iron  ore  is  found  here  and  there,  but  never  in  masses 

of  any  considerable  size. 

The  whole  district  shows  a  remarkable  freedom  from  the  pro- 
cesses of  oxidation  and  secondary  enrichment,  and  hardly  any 
l^ossans  are  to  be  seen.  This  is  doubtless  the  result  of  the  physio- 
graphic features,  for  all  the  mineralised  area  is  situated  upon 
steeply-sloping  ground  which  is  subject  to  the  active  progress 
of  degradation. 

There  are  several  indications  which  point  to  the  stanniferous 
eranite  of  Granite  Tor  as  the  proximate  source  of  the  ore 
bodies  of  Mt.  Farrell,  and  this  feature  brinjrs  the  Mt.  Farrell 
field  into  close  relationship  with  the  other  mineralised  areas  of 
the  West  Coast. 

The  mines  now  operative  are  all  in  the  early  stages  of  their 
existence.  The  deepest  workings  on  the  field  are  hardly  below 
the  level  of  the  button-grass  plain  cut  by  the  Murchison  and 
Mackintosh  Rivers,  and  the  deeper  workings  of  the  principal 
mine— the  North  Mt.  Farrell  Mine — shi>w  no  signs  of 
deterioration.  This  fact  is  certainly  one  which  should  afford 
much  comfort  to  the  managements  of  both  this  mine  and  others 
in  the  district. 

I  have  the  honour  to  be. 

Sir, 

Your  obedient  Servant, 

L.   K.   WARD, 

Assistant  Goverfunent  Geologist. 

W.  H.  Wallace,  Esq.,  Secretary  for  Mines.  Hobart. 


EPORT  OF  THE  CHIEF  INSPECTOR  OF  MINES. 


Chief  Inspector  of  Mines  Office, 

Launceston,  30th  May,  1908. 

Sir, 

I  HAVE  the  honour  to  present  my  report  on  the  inspection  of 
mines  during  the  year  endine  31st  December,  1907. 

The  annexed  tables  and  diagram  supply  information  in  a 
tabular  form  relating  to  the  number  and  nature  of  accidents 
which  have  occurred  at  the  mines  and  smelting  works  in  this 
State  during  the  12  months. 

I  append  the  annual  reports  prepared  bv  the  Inspectors  of 
Mines,  viz.,  Mr.  M.  J.  Griffin  for  the  Northern  and  oouthem. 
Eastern  and  North-Eastem  Divisions;  Mr.  James  Harrison. 
Inspector  for  the  Western  and  North-Western  Divisions;  ana 
Mr.  C.  H.  Curtain,  Inspector  for  the  Lyell  District. 

The  number  of  persons  employed  this  year  in  and  about  the 
mines  and  smelting  works  was  7516. 

The  cases  of  fatal  iniuries  were  6 ;  and  non-fatal  serious 
injuries  were  64.  The  aeath  rate  from  accident  was  079  per 
thousand,  compared  with  057  per  thousand  in  1906,  and  106  per 
thousand  in  1905.  It  is  gratifying  to  observe  that  the  fatality 
rate  keeps  low. 

The  ratio  of  serious  non-fatal  accidents  has  slightly  increased, 
but  this  may  be  due  to  greater  strictness  in  registration. 

The  term  of  14  days'  disablement  has  been  adhered  to  as  the 
criterion  of  the  seriousness  of  all  doubtful  accidents,  and  as 
this  is  also  being  observed  by  the  inspection  departments  of  the 
other  States  of  the  Commonwealth,  more  useful  comparisons 
of  State  statistics  can  be  made  than  was  formerly  tne  ca.-e. 
Not  only  does  the  adoption  of  this  method  lead  to  useful  uni- 
formity, but  the  seriousness  of  an  accident  is  gauged  thereby 
far  better  than  by  leaving  it  to  the  uncertain  opinion  of  a 
mining  manager,  or  to  the  certificate  of  a  medical  man,  who 
probably  would  class  an  accident  as  serious  only  when  it 
endangers  life,  and  t^ke  no  account  of  the  time  it  prevents  the 
suflFerer  from  resuming  his  occupation.  From  an  Inspector's 
point  of  view  the  period  of  disablement  is  the  first  criterion 
to  be  applied.  The  occasional  difference  which  occurs  between 
mining  managers  and  Inspe<'tors  as  to  the  gravity  of  «n  acci- 
dent, and  the  difficulty  of  defining  the  term  "  s>erious  injury  '' 
comprehensively,  make  it  advisable  to  amend  the  Act  by  requir- 
ing all  casualties  to  be  reported,  leaving  the  registration  ot 
accidents  to  be  dealt  with,  as  now,  by  the  Department. 

Several  minor  amendments  of  the  Act  need  to  be  made.  Sug- 
gestions have  been  received  from  various  sources,  which  have 
been  carefully  considered  and  forwarded  to  j'ou  with 
recf)mmendations. 

With  an  increased  number  of  men  en6;aged  in  mining,  the 
divisional  Inspectors  have  had  an  unusually  busy  year.  Inspec- 
tion on  the  West  Coast  has  to  some  extent  been  hampered  by 
the  arrangement  which  burdens  the  Inspectors  with  duties  con- 
nected   with   thp    Public    Works    Department.      Unfortunately, 
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^cial  inspection  cannot  ensure  freedom  from  accidents,  fatal 

^^     otherwise.      Examination    of    the    reports    and    statistics 

appended  hereto  will  show  that  the  majority  of  the  casualties 

H-ere  not  due  to  negligence  of  the  rules,  nor  even  to  the  lack  of 

j^ny    rules,  but  were  either  purely  accidental  or  owing  to  care- 

{^^n«ss  on  the  part  of  the  sufferer.     These  misadventures  can 

?®**t    be  diminished  in  number  by  the  exercise  of  constant  care 

^y    .the   mining    managers    and    superintendents,    who    should 

ysilantly  watch  mining  practice  and  guard   against  possible 

^Tkgers.     The  visits  of  the  Inspectors  do  not  relieve  managers 

■^5^**!  their  responsibilitiee,  as  is  often  supposed,  but  are  other- 

F*s5«  beneficial  in  inspecting  the  way  in  wnich  work  is  conducted 

^^    the  various  mines.     Dangerous  practices  are  put  down,  and 

^^'"^ful   methods  receive   recognition.      Sometimes  miners   are 

"^oti    enjoying    due    protection,    not    because    the    manager    is 

^treasonable,   but  because  the  mine   owners   are   carrying  on 

^P^rations  too  parsimoniously  for  the  safety  of  workers.     In 

suoh  cases  the  Inspectors  intervene,  with  good  result-s. 

Proceedings  have  been  taken  in  cases  where  breaches  of  "  The 
"lining  Act"  occurred. 

I  have  the  honour  to  be. 
Sir, 
Your  obedient  Servant, 

W.   H.   TWELVETREES, 

Chief  Inspector  of  Mines. 

W.  H.  Wallace,  Esq.,  Secretary  for  Mines,  Hobart. 
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REPORTS    OF    INSPECTORS    OF    MIxVES. 


Mb.  Inspector  Griffin  (stationed  at  Launoeston)  reports:' — 

I  have  the  honour  to  submit  my  annual  re^rt  on  mines 
insDected  by  me  in  the  Northern  and  Southern,  North-Eastern 
ana  Eastern  Divisions  of  the  State  for  the  year  ending  31st 
December,  1907. 

Accidents. — Three  fatal  and  21  non-fatal  accidents  have  been 
reported  and  recorded  during  the  year.  A  detailed,  list  is 
appended  to  this  report. 

The  number  of  fatal  accidents,  three,  is  the  same  as  for  the 
preceding  year.  The  non-fatal  is  much  lower  than  for  the  pre- 
ceding year,  being  21,  as  against  28  in  the  year  1906.  One  of 
the  fatal  accidents,  the  man  Edward  Bradshaw,  who  was 
killed  when  working  alone  in  his  miner's  claim,  was  of  a  nature 
that  can  scarcely  be  reached,  and  certainly  not  controlled  by 
mining  rules  or  inspection.  A  number  of  men  of  this  class  work 
about  the  tin  mines^  generally  by  themselves,  and  very  often 
in  old  open-cut  workings  where  there  is  even  more  danger  than 
in  opening  up  new  ground.  If  seen  and  spoken  to  about  any 
apparent  defects  in  the  niethod  of  working,  they  feel  offended ; 
as  to  rules  and  regulations,  they  know  nothing  about  such 
things.  *'  There  is  no  one  else  to  be  hurt,"  they  say,  "  and  if 
I  cannot  look  after  myself  after  all  the  years  I  have  been  at  the 
game,  well,  then  it  is  no  use  trying  to  make  me  by  printed 
rules.*'  I  have  come  to  the  conclusion  that  since  there  is  no 
rule  to  prevent  a  man  from  working  by  himself,  such  as  care 
to  do  so  must  only  take  their  chancer,  as  a  dozen  Inspectors 
could  not  make  them  alter  their  methods.  Of  the  other  two  fatal 
accidents,  Vaughan  was  killed  in  a  shaft,  and  there  is  certainly 
no  person  to  blame  for  the  unfortunate  occurrence;  not  so, 
however,  in  the  derrick  accident  at  the  Purdue  Mine,  where  the 
unfortunate  man,  Stewart,  was  the  victim  of  the  carelessness 
of  others. 

Of  the  24  accidents  recorded,  15  were  surface  and  nine  under- 
ground. Thirteen  were  caused  through  inexperience  or  want  of 
caution  on  the  part  of  the  injured  men  themselves ;  eight  were 
purely  accidental  or  unavoidable ;  and  the  remaining  three  were 
3ue  to  owners  or  their  managers. 

Prosecut'wvs. — In  one  case  only  was  it  found  necessary  to 
prosecute  for  a  breach  of  the  regulations.  The  mine  manager 
of  the  Moorina  Tin  Mine  was  proceeded  against  under  Rule  57 
(Part  I.,  First  Schedule)  for  allowing  Thomas  Brent  to  work  by 
himself  in  ground  that  was  dangerous  in  the  open -cut  face  of  the 
mine.  He  pleaded  guilty,  and  was  fined  £2,  with  8s.  court 
costs. 

Observance  of  Rules  and  Begxdat'mns. — There  is  an  improve- 
ment in  this  direction.  The  new  "  Mining  Act  "  is,  I  think, 
being  better  under8t<xxl,  at  least  there  is  not  so  much  opposi- 
tion to  its  provisions  as  at  first. 

AlteTdtion  of  a  Bale. — ^The  Tasmania  Gold  Mining  Company 
applied  through  the  Chief  Inspector  of  Mines  for  an  alteration 


78 

in  General  Rule  26  (Part  I.,  First  Schedule),  to  enable  it 
to  carry  on  other  work  from  a  shaft  in  its  mine  at  the  eame 
time  as  the  work  of  shaft-sinking  was  being  proceeded  with. 
The  rule  referred  to  forbids  the  sinking  of  a  shaft  "  below  any 
place  where  men  are  at  work,  unless  such  shaft,  to  a  width  of 
the  winding  compartments  below  such  place,  be  covered  by  a 
securely-constructed  pent-house."  The  winding  engine  is  at 
the  surface,  and  sinking  operations  were  going  on  at  or  below 
the  1250-feet  level.  The  shaft  is  a  large  one,  five  times  as  great 
in  sectional  area  as  ordinary  mining  shafts,  and  sinking  from 
the  1000-feet  level  by  means  of  buckets  and  air-winch  would  be 
too  slow.  The  company  commenced  cross-cutting  from  the  1250- 
feet  level,  but  no  mullock  or  material  was  caged  from  this  place, 
excepting  at  such  times  as  the  men  engagea  shaft-sinking  were 
out  of  the  bottom.  This  was  safe  enough,  but  according  to  the 
wording  of  Rule  26  could  not  be  permitted,  I  had  therefore 
to  order  its  discontinuance,  and  recommended  the  company  to 
appl^  for  an  alteration,  which  the  Governor  in  Council,  under 
Section  197  of  "  The  Mining  Act,  1905,'*  is  empowered  to  make, 
if ^  recommended  by  the  Chief  Inspector  of  Mines,  in  connection 
with  the  working  of  any  mine  where  the  observance  of  the 
general  rules  is  not  reasonably  practicable.  The  application 
was  granted,  and  the  rule  altered  to  read: — ''During  shaft- 
sinking  operations  no  material  or  tools  shall  be  caged  from  any 
other  place  in  such  shaft  while  men  are  at  work  in  the  bottom  of 
the  shaft,  unless  the  winding  compartment  so  used  be  pro- 
tected to  its  full  width  below  such  place  by  a  securely-con- 
structed pent-house."  The  object  of  tne  rule  in  the  first  place 
was  that  men  shaft-sinking  should  be  protected  from  injury 
by  things  falling  down  the  shaft,  such  as  stone,  mullock,  tools, 
drills,  Ac,  when  being  hoisted  or  lowered  by,  put  on,  or  taken 
off  any  cage  or  bucket  working  in  the  shaft.  The  alteration 
now  permits  this  company  to  sink  with  cages,  and  to  do  other 
work,  such  as  cross-cutting,  driving,  rising,  &c.,  at  the  same  time, 
and  without  pent-house  protection,  provided  that  no  material 
or  tools  from  such  working  places  shall  bo  caged,  hoisted,  or 
lowered,  excepting  at  such  times  as  all  men  are  out  of  the 
shaft. 

Complaints. — No  complaints  in  writing,  that  is  complaints 
strictly  within  the  meaning  of  Section  1/8  of  the  Act,  were 
received  during  the  year.  Complaints  from  anonymous  writers 
have  been  received,  but  of  these,  of  course,  the  Inspector  is  not 
required  to  take  any  notiee ;  nevertheless,  they  are  considered, 
and  sometimes  found  on  subsequent  investigation  to  be  not 
altogether  without  foundation.  One  complaint,  however,  made 
in  writing  was  not  anonymous,  but  the  writer  was  not  "  a  x)er- 
son  employed  in  the  mine  "  he  referred  to.  Tliis  had  reference 
to  the,  as  it  was  alleged,  unsafe  condition  of  a  long  tail-race 
tunnel  (900  feet  long)  on  the  Weldborough  Tin  Mining  Com- 
pany's mine,  which  it  was  said  was  a  death-trap  into  which 
men  were  afraid  to  go,  preferring  to  leave  the  mine  rather  than 
risk  their  lives  in  such  a  place.  I  had  frequently  inspected  the 
tunnel,  and  had  not  mucin  doubt  as  to  its  being  safe  enough. 
Now,  however,  that  a  complaint  had  been  made,  I  made  a  special 
journey  to  the  mine,  about  80  miles  by  rail  and  coach,  to  find 
when  I  got  there  that  there  was  little  or  no  truth  in  the  com- 
plaint made.     As  to  men  having  left  the  mine  because  it  was^ 
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<?onsi<lered  dangerous,  this  was  a  pure  fabrication.  Subsequent 
to  my  inspection  the  mine  manager  wrote  complaining  that  the 
timbering  of  the  covered  race,  referred  to  above,  nad  been 
tampered  with,  that  two  or  three  sets  were  knocked  down,  and 
that  he  evidently  had  an  enemy  in  the  neighbourhood.  Under 
our  new  Act  the  Inspector  is  not  allowed  to  divulge  the  name 
of  his  informant  in  cases  where  a  complaint  is  made  as  to  the 
insecure  state  or  alleged  danger  in  a  mine,  no  matter  whether 
such  complaint  is  found  to  be  frivolous  or  not.  This  may  be 
well  enough  so  far  as  it  applies  to  miners  actually  engaged  in 
the  mine,  but  not  so- when  applied  to  outsiders,  sucn  as  my 
informant  in  this  case.  In  such  cases  the  name  of  the  inform- 
ant should  be  disclosed,  and  thus  give  the  person  complained 
against  an  opportunity  of  defending  himself. 

Explosives. — No  casualties  have  occurred  during  the  year 
from  the  use  or  handling  of  high  explosives,  which  is  mainly 
due  to  more  care  being  taken  in  storing,  handling,  charging, 
&c.  Magazines  as  a  rule  are  kept  in  good  order,  dry,  and  well 
ventilated. 

Equipment. — There  is  an  improvement  in  the  general  equip- 
ment of  mines  worked  from  shafts,  and  it  was  not  found  neces- 
sary to  condemn  any  rope,  chain,  hook,  or  safety  appliance  in 
use.  It  is,  in  these  times,  rarely  that  accidents  occur  from  the 
breaking  of  ropes  or  chains.  Careful  inspection,  cleaning, 
changing,  and  recapping,  such  as  is  now  the  practice  in  all,  or 
near^  all,  the  big  mines,  is  better  than  trusting  to  even  the  best 
safety  appliances. 

Ventilation. — The  metalliferous  mines  have  fairly  good,  iu 
some  cases  very  good,  ventilation,  supplied  by  natural  means, 
excepting  in  one  or  two  cases  where  small  blower-fans  are  in 
use.  The  Tasmania  Gold  Mine  at  Beaoonsfield,  from  being  one 
of  the  worst  ventilated  mines  in  the  State  a  few  years  ago,  has 
now  good  ventilation,  obtained  solely  by  natural  means. 
Natural  ventilation  is,  nowever,  subject  to  atmospheric  changes. 
When  the  temperature  at  the  surface  is  higher  than  in  the 
mine,  circulation  fluctuates  or  ceases  altogether ;  and 
mechanical  appliances  are  then  required.  At  this  mine  two  of 
the  large  working  shafts  (Hart's  and  Grubb's),  as  also  the  Lefroy 
air-shaft  close  to  these,  are  down-cast,  the  cold  air  passing  to 
the  deepest  parts  of  the  mine,  thence  circulating  upwards 
through  the  workings  and  westward,  until  it  finds  a  return  to 
the  surface  by  means  of  the  up-cast  shafts,  four  in  number, 
viz.,  Florence,  Phoenix,  Gate,  and  old  main  shaft — the  latter 
is  sometimes  used  as  down-cast.  The  rise  in  temperature  in  the 
pyritic  and  limestone  belts  out  west  at  the  old  upper  levels 
materially  aid  the  pull  on  the  air  current.  There  are  of  course 
places  in  the  mine,  such  as  winzes,  dead  ends,  Ac,  that  natural 
ventilation  unaided  by  mechanical  appliances  scarcely  reaches. 
The  North  Tasmania  Gold  Mine,  now  owned  by  the  Tasmania 
Gold  Mining  Company,  Limited,  who  purchased  this  property 
during  the  year,  has  been  undergoing  a  thorough  oyernaul. 
A  large  Root-blower,  formerly  used  in  the  big  mine,  is  being 
installed,  and  in  all  probability  will  eflFect  gocni  ventilation  in 
this  gas-hole  of  a  mine,  where  even  moderately  good  air  was 
unknown  before.  The  deep  mines  at  Mathinna — New  Golden 
Gate  and  Tasmania n  Consols — the  working  shafts  of  which  are 
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only  about  100  yards  apart,  are  now  connected  by  drives  at  the 
15()0-feet  levels;  by  this  means  improved  ventilation  is  secured 
to  both  mines.  The  "  Consols  "  mine  was,  until  this  connection 
was  made,  dependent  on  a  single  shaft  for  all  purposes,  and 
although  the  ventilation  of  the  mine  was  not  to  say  bad,  at  any 
time,  yet  there  was  always  a  sense  of  insecurity  where  there 
was  onlv  one  means  of  escape  for  the  men  from  a  deep  (1600  feet) 
mine  like  this.  Under  First  Schedule,  Part  I..  General  Rules. 
Section  1.  of  "  The  Mining  Act,  1905,^'  the  Inspector  is 
empowered,  subject  to  the  authority  of  the  Minister,  to  order 
the  construction  of  connecting  drives  for  ventilation  and  epcape 
at  the  joint  expense  of  the  owners,  provided  the  workings  are 
not  more  than  300  feet  epart.  The  connection  made  in  these 
mines  was  simple  enough,  as  on  both  sides  drives  had  already 
been  constructed  up  to  the  boundary.  There  was  at  first  some 
dissent  on  the  part  of  the  "  Gate  ''  company,  who  objected  to  an 
entrance  being  made  to  their  mine  over  which  they  wouM  not 
have  complete  control.  Questions  were  also  asked^  **  In  the 
event  of  one  mine  being  abandoned,  and  water  rising  to  the 
connecting  level  and  flowing  into  the  other  mine  still  working, 
what  indemnity  would  the  latter  mine  have  against  costs 
incurred  in  preventing  this?"  Water  would  never  rise  to  the 
air-connecting  level  in  the  Consols  so  long  as  the  workings  in 
the  "  Gate''  mine,  only  a  short  distance  away,  were  below  that 
level.  The  "  Gate  "  shaft  is  now  200  feet  below  the  bottom  of 
the  "Consols"  mine,*  and  300  feet  below  the  connecting  drive 
between  the  two  mines.  The  foregoing  objections  were,  how- 
ever, overcome  by  explanations  given,  and  the  two  mines  were 
connected  at  the  joint  cost  of  the  companies  concerned,  with- 
out the  Inspector  havius  to  resort  to  compulsory  measures. 
Both  mines  nave  now  fairly  good  ventilation.  The  other  metaU 
liferous  mines  have,  as  a  rule,  fairly  good  ventilation. 

Coal  Mines. — The  smaller  collieries  are  for  the  most  part  well 
ventilated  by  natural  means.  Of  the  larger  ones,  the  Mt. 
Nicholas  ana  Cornwall  have  each  returns  to  up-cast  furnace 
shaft^s.  The  Sandfly,  which  has  recently  suspended  operations, 
for  a  time  at  least,  depended  entirely  on  natural  ventilation  , 
latterly,  however,  the  ventilation  has  not  been  good  in  places^ 
and  eitner  fan  or  furnace  will  l>e  ret^uired  when  work  m  this 
mine  is  again  resumed. 

The  Mt.  Nicholas  Colliery  has  had  passable  ventilation 
during  the  year,  rather  erratic  at  times,  owing  to  the  scattered 
workings  in  the  old  pit  and  leakages  into  the  return  air-way, 
where  they  should  not  occur  if  a  little  more  care  were  taken. 

Cornwall  Colliery. — There  is  not  much  improvement  in  the  ven- 
tilation of  this  mine,  as  compared  with  what  it  was  a  year  ago, 
when  I  refrained  only  from  condemning  it  as  inadequate  on  wie 
understanding  that  the  company  would  procure  and  instal  an 
electric  fan  to  improve  the  ventilation.  The  fan  has  not  yet 
reached  the  mine,  hut,  I  am  informed,  will  soon  come  to  hand ; 
it  had  to  be  ordered  from  America,  hence  the  delay.  In  April 
last  the  system  of  working  was  altered  from  "  pillar  and  bord  " 
to  "  long-wall  "  ;  since  then  the  ventilation  has  improved  some- 
what, as  the  circulation  of  air  is  made  easier  by  reason  of  the 
continuity  of  the  long-wall  face  as  compared  with  the  other 
method  of  working,  where  the  air  has  to  be  portioned  off  into 
each  bord.     The  electric  haulage  also  helps  to  improve  ventila- 
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in,  as  apart  from  the  breathing  of  horses  and  the  amount  of 
ygen  used  up,  there  is  dust  conetantly  from  their  feet  that 
okes  the  air- ways. 

Accidents  or  Mishaps  not  attended  with  Injury  to  any  Per- 
n, — ^The  following  were  not  reported  directly.  In  some  cases 
cidents  or  mishaps  of  this  kind  are  recorded  in  the  weekly 
spection  book  at  tne  mine ;  others,  again,  are  neither  reported 
>r  recorded:  — 

The  eastern  cage  at  main  shaft,  Tasmania  Gold  Mine,  was  pop- 
t-headed.  The  detaching-hook  acted  all  ri^ht,  and  no  damage 
18  done.  This  was  not  a  case  of  over-crowding,  but  the  engine, 
iver,  Thos.  Owen,  started  the  engine  the  wrong  way,  the  cage 
ing  from  the  brace  instead  of  being  lowered.  Owen,  whose 
st  record  as  an  engine-driver  is  good,  ne  having  worked  on  this 
ne  for  the  past  29  years  as  driver  without  having  a  mishap. 
16  allowed  to  remain  on — an  exception  to  the  rule. 
At  the  Cornwall  Colliery  one  of  the  ponies  in  use  in  the  mine 
uling  the  skips  from  the  faces  to  the  terminus  of  the  electric 
im-line  was  electrocuted  by  coming  in  contact  with  the  copper 
ble  that  runs  along  beneath  the  roof  of  the  main  heading. 
ic  animal,  in  turning  round  touched  with  its  ears  the  wire, 
slight  shock  caused  it  to  plunge  and  catch  the  iron  hames  on 
e  wire,  and  it  is  thought  the  animal's  shod  foot  must  have 
uched  the  iron  tram-rau  at  the  same  time,  as  it  was  instantly 
lied.  Provision  has  since  been  made  for  switching  off  the  cur- 
nt  while  the  ponies  and  drivers  are  at  the  terminus.  I  have 
so  given  orders  that  the  electric  current  is  to  be  cut  off  at  the 
»wer-house  during  such  time  as  men  are  passing  to  and  from 
eir  work,  morning  and  evening.  No  serious  results  have  so 
r  arisen  from  contact  with  the  wire,  although  several  men, 
eluding  the  manager,  and  even  the  Inspector,  nave  had  slight 
ocks,  often  through  the  medium  of  a  wet  hat.  It  would  seem 
at  the  risk  of  fatal,  or  even  serious,  accident  is  not  great  unlesj< 
le's  foot  is  on  the  rail  at  the  same  time  as  head  or  nand  conies 
contact  with  the  wire  above. 

Inspection. — ^The  mines  in  the  different  divisions  allotted  to 
i  have  been  visited  and  insoected  as  often  as  practicable,  the 
incipal  ones  four  times  in  tne  year,  less  important  ones  three 
nes;  outlying  places,  such  as  Midalesex  in  the  west,  and  the 
al  mines  of  the  south,  were  visited  twice  during  the  year. 
»ecial  visits  were  made  to  Gladstone  (twice),  l&aconsfield. 
imie  Copper  Mine,  Sandfly  Colliery,  Moorina,  Derby,  and 
eldborough  (once  each).  The  cause  of  all  serious  accidents, 
well  as  the  fatal  ones,  was  enquired  into  as  soon  as  practicable. 
.d  in  most  cases  an  inspection  of  the  place  before  it  was  inter- 
red with  was  made,  excepting  in  some  cases  of  non-fatal  acci- 
•nts,  where  inspection  before  work  is  resumed  is  not  necessary. 
id  the  enauiry  can  be  made  oh  the  occasion  of  mv  next  visit 

the  locality.  I  find  that  inspection  of  the  place,  and  a 
orough  investigation  into  the  cause  of  accidents  of  a  serious 
kture,  where  there  is  implied  negligence  on  the  part  of 
anager  or  man,  has  a  salutary  effect,  especially  if  made  without 
idue  delay,  and  witnesses  are  examined  on  oath.  Some  men. 
id  indeed  some  managers  as  well,  do  not  appear  to  realise  that 
ley  themselves  have  erred,  or  have  even  been  guilty  of  a  breach 

the  Mining  Regulations,  until  in  giving  evidence  at  an  enquiry 
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i>hey  have  to  admit  a  want  of  knowledge  of  the  provisions  of  the 
Act,  or  even  negligence. 

Progress  of  Mines. — In  gold-mining  no  new  mines  of  any  conse- 
quence have  been  added  to  the  list.  An  attempt  was  made  to 
reopen  some  of  the  old  mines  on  the  Lvndhurst  Field.  Mr.  John 
Wren,  of  Melbourne,  expended  a  good  sum  in  having  the  Prince 
Imperial  and  other  reefs  there  tested,  but  the  whole  venture 
suddenly  collapsed.  The  Lyndhurst  6.M.  Company  is  doing 
something  at  the  old  Southern  Cross  Mine,  but  so  far  progress  is 
slow. 

Lefroy, — There  is  not  much  doing  on  this  field.  Mr.  G.  Bar- 
ker made  a  discovery  at  Back  Creek ;  an  iron  formation  carryinjg 
gold  at  its  junction  with  a  small  quartz  reef.  Some  sinkinji;  is 
bein^  done,  but  so  far  the  iron  has  not  been  proved  to  be  the 
capping  of  a  payable  reef.  Clark,  Hill,  and  party  discovered 
a  small  reef  near  the  Point  and  Crown,  on  which  they  have  sunk 
a  small  windlass  shaft  50  feet,  and  opened  on  from  12  to  15 
inches  of  ^tone.  A  trial  crushing  of  6  tons  from  near  the  surface 
gave  7  ounces  of  gold.  This  show  is  called  the  '*  Blue  Jacket.'* 
New  Pinafore  has  done  a  lot  of  prospecting  for  both  lode  and 
shallow  alluvial  during  the  past  )rear,  but  has  not  succeeded 
in  discovering  anything  worth  mentioning.  The  company  is  now 
turning  its  attention  to  prospecting  the  deep  lead,  with  a  view  to 
working  this  alluvial.  The  inception  of  the  lead  is  on  the  Lefroy 
township.  Government  aid  will  be  given,  to  assist  the  company 
in  this  work.  Thousands  of  pounds  liave  been  expended  in  pro- 
specting for  reefs  in  the  Lefroy  district,  but  very  little  has  been 
/done  to  prove  the  value  of  the  deep  lead  known  to  exist  there, 
and  there  are  (^ood  and  substantial  reasons  for  believing  it  to 
be  rich  in  alluvial  gold. 

Beacons  field. — The  Bonanza  Company  has  sunk  its  shaft  200 
feet;  the  total  depth  is  now  800  feet.  A  steam-winding  plant 
was  installed  at  tne  beginning  of  the  year.  This  has  greatly 
facilitated  sinking  operations.  Tasmania  Gold  Mine.- — Grubb's 
shaft  has  been  sunk  a  further  depth  of  300  feet  below  the  1000- 
feet  level.  A  plat  was  cut  at  1250  feet,  and  a  crosscut  is  now 
being  driven  at  this  level.  Hart's  shaft  was  sunk  another  100 
feet  or  so  below  the  1100-feet  level,  but  operations  had  to  be 
suspended  for  the  time  bein^  on  account  of  the  great  in-flow  of 
water.  The  main  drainage  is  intercepted  here  before  reaching 
Grubb's  shaft,  which  is  further  to  the  east.  The  old  main  shaft 
pump  has  been  dismantled,  and  columns  drawn,  as  there  is  no 
further  use  for  it  at  this  place,  the  water  being  now  pumped 
from  the  deeper  levels  by  the  three  pumps,  two  of  which  are  at 
Grubb's  and  one  at  Hart's  shaft.  These  new  pumps  are  work- 
ing smoothly  and  well,  and  were,  in  November,  throwing  four 
and  a  half  million  gallons  per  day.  North  Tasmania  Gold 
Mine. — This  property  is  now  owned  by  the  Tasmania  Company, 
which  has  cleaned  up  and  repaired  the  levels  and  stopes,  over- 
hauled the  machinery,  installed  a  powerful  ventilating  fan.  and 
otherwise  put  things  in  order  preparatory  to  the  commencement 
of  extensive  prospecting  operations.  The  East  Tasmania  had 
the  diamond-arill  at  work,  and  bored  to  a  depth  of  a  thousand 
feet  or  so,  but  has  long  since  ceased  work.  Mr.  W.  J.  Phillip- 
son  (Tasmania  Tailings  Syndicate)  is  still  working  away  at  the 
sand,  and  obtaining  values  up  to  2  dwts.  by  cyaniding.  A  new 
boiler  has  been  added  to  the  barge  plant  on  the  creek. 
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Mnthinitd. — New  Golden  Gate  Company  has  sunk  its  main 
shaft  200  feet  on  to  the  1800-feet  level,  at  which  depth  the  reefs, 
both  east  and  west  of  the  shaft,  have  oeen  cut.  Tasmania  Con- 
sols.— Battery  concentrating  works  reconstructed  and  added  to., 
boilers  grouped,  incline  haulage-line  constructed  from  shaft  to 
battery,  and  stone-crusher  added  to  plant.  These  improvements 
have  reduced  cost  of  crushing  and  concentrating,  &c.,  by  50  per 
cent.,  as  compared  with  the  old  plant.  A  '' Hchram-Hasker '' 
diamond-drill  purchased  by  the  company  is  in  use  in  the  mine, 
boring  horizontally  at  the  bottom  levels.  The  Miner's  Dream 
has  not  done  much,  but  is  still  alive.  The  City  of  Hobart  Com- 
pany had  a  reef  on  its  property  tested  bv  B.  Searl  and  party 
working  on  tribute,  but  it  did  not  last  long.  The  Volunteer 
group  is  still  idle. 

Alberton. — The  New  Ringarooma  Gold  Syndicate  has  been 
working,  with  varving  success;  want  of  capital  is  the  trouble. 
New  River  Freehold  G.M.  Company  has  obtained  more  capital, 
and  was  about  to  resume  work  at  the  close  of  the  year. 

At  Golconda  the  New  Wyengatta  Gold  Mining  Company 
resumed  work  in  August.  New  poppet-heads  have  been  erected, 
and  a  steam-winding  plant  installed.  The  company  is  now  in 
a  better  way  of  working  than  heretofore,  and  the  prospects  in  the 
mine  are  very  encouraging.  The  New  Panama  G.M.  Company 
is  tunnelling  and  prospecting,  but  nothing  has  been  discovered 
to  warrant  opening  up  on. 

Tin  Mines. — North-Eastem  Division. — The  New  Aberfoyle 
T.M.  Company  constructed  a  head-race  21  miles  from  the  off- 
take on  the  Boobyalla  River  to  their  tin  mine  on  the  Ringa- 
rooma River,  which  is  now  being  opened  up.  The  source  of 
water-supplv  is  not  very  good  in  the  summer  time.  The  complete 
failure  of  the  Cybele  Tin  Mining  Company  came  as  a  surprise 
only  to  those  who  were  unacquainted  with  the  locality  and  cir- 
cumstances. The  Purdue  Tin  Mines  Company  commenced  the 
erection  of  a  pumping  plant  early  in  the  year.  This  was  com- 
pleted some  three  montns  ago,  since  which  time  sluicing  opera- 
tions have  been  carried  on  with  very  satisfactory  results.  The 
plant  comprises  a  three-stage  12-incn  centrifugal  pump,  15-inch 
rising  mam,  Allen  engine,  Babcock  boilei'%  capable  of  throwing 
IM  sluice-heads  (1725  gals,  per  minute)  to  a  height  of  172  feet. 
The  water  is  brought  into  the  pump-sump,  which  is  30  feet  above 
the  river,  by  means  of  a  large  heaa-race,  4  miles  in  length,  with 
its  off-take  on  the  Ringarooma  River.  By  this  means  risk  of 
stoppages  during  times  of  flood  are  being  avoided ;  it  also  offers 
a  means  of  getting  rid  of  a  lot  of  sand.  The  South  Mount 
Cameron  Tin  Company  has  replaced  its  old  pump  by  a  more 
powerful  and  up-to-date  one.  The  Pioneer  Extended  Company 
nas  purchased  the  plant  (gravel  pump,  engine,  boiler,  &c.)  of 
the  Weldbrook  Tin  Mining  Company.  The  Pioneer  Tin  Mining 
Company  has,  during  the  year,  added  a  fourth  barge  and  pump- 
ing plant  to  their  works.  An  extraordinary  rainfall  occurred  in 
Feoniary  last,  and  the  mine  was  flooded  through  the  sudden 
overflow  of  Bradshaw's  Creek.  The  three  plants  at  work  were 
completely  submerged,  and  it  was  nearly  three  months  before 
sluicing  operations  could  be  again  resumed.  Fortunately  the 
new  plant,  although  nearly  finished,  was  not  in  position  for 
working,  and  could  be  kept  afloat ;  it  was  soon  finished,  and 
used  for  pumping  out  the  flood-water.     The  company  is  now 
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about  to  commence  the  construction  of  a  large  reservoir  on  the 
Frome  River,  for  the  purpose  of  running  an  electric  power 
station,  which  will  be  capable  of  supplying  electric  energy  suffi- 
cient to  drive  all  the  machinery  on  the  mine.  The  Briseis  Tin 
Mines  Company  commenced  sluicing  off  the  overburden  at  the 
North  Briseis  (late  Rin^arooma  Company).  A  larse  main  has 
been  laid  across  the  Rmgarooma  to  carry  a  supply  of  water 
from  the  company's  upper  race.  A  series  of  prospecting  tunnels 
have  been  put  in  from  a  little  above  river-level  on  the  western 
side  of  the  hill,  to  test  the  drift.  The  Arba  Tin  Mine  is  now  well 
equipped  with  machinery,  and  good  progress  is  being  made.  The 
T.P.C.  Mine  is  still  going  on  the  lode  formation.  The  percent- 
age of  tin  is  low,  and  there  is  a  good  d!eal  of  copper,  which  does 
not  help  matters.  An  option  syndicate  has  been  prospecting  the 
old  BelVs  Hill  lode,  but  nothing  much  has  come  of  this. 

Weldbo rough. — The  Weldbrook  Tin  Company  has  ceased  to 
exist.  The  plant  was  purchased  by  the  Pioneer  Extended  Com- 
pany. The  Fancy  Creek  Company  have  had  some  very  heavy 
slips  of  the  basaltic  overburden  in  their  open-cut  face  on  the 
township  section.  There  is  no  wash  or  drift  at  this  face.  The 
basaltic  covering  is  on  a  soft  granite  intersected  with  innumer- 
able small  quartz  veins,  from  mere  threads  up  to  4  or  5  inches 
in  thickness;  these  carry  tin,  which  is  won  by  sluicing  away 
the  soft  granite.  The  Weldborough  Tin  Company  has  a  few  men 
working  on  a  formation  similar  to  the  Fancy  Creek,  of  which 
mine  it  is  a  close  neighbour.  The  Mutual  Hill  Tin  Mine  Com- 
pany finished  its  head-race  construction,  pipe-laying,  &c.,  smne 
few  months  back,  since  which  time  the  work  of  opening  up  the 
mine  has  been  carried  on.  So  far  the  overburaen  of  basalt, 
chiefly  soil  and/  loose  boulders,  has  been  brought  down  and 
sluiced  off  or  removed  from  the  tin-drift  level.  This  is  a  great 
mistake,  when  the  fall  into  Main  Creek  on  the  west  side  offers 
such  splendid  facilities  for  getting  rid  of  the  overburden,  the 
Ringarooma  fall  on  the  north  side  being  the  outlet  for  the  tin- 
drift  sluices.  If  properly  managed,  this  mine  will,  I  believe, 
come  to  the  front  as  a  tin-producer.  Briscds  Extended  Com- 
pany.— Latterly  good  progress  has  been  made  in  the  way  of 
removing  the  top  stuff,  comprised  of  modern  river  shingle  and 
surface  sand.  In  doing  this  some  few  feet  depth  of  the  older 
bottom  drift  was  sluiced  off  and  some  very  nice  seams  of  tin 
exposed.  Mount  Paris  Tin  Company  has  been  getting  some  ore 
from  the  old  tunnels.  A  new  tunnel  is  now  being  driven  to  test 
the  lode-formation  higher  up  the  hill.  It  is  understood  that  the 
company  is  about  to  enter  upon  a  more  comprehensive  schenio 
of  working,  and  that  the  battery  and  concentrating  machinery 
will  be  removed  to  a  lower  site  near  the  Dorset  River,  where 
water  can  be  obtained  and  used,  to  take  the  place  of  the  steam 
power  now  in  use.  Anchor  Tin  Mine. — Mr.  J.^.  I^ewis  has  done 
everything  posible  to  be  done  in  the  way  of  reducing  working 
costs.  The  fall  in  the  price  of  tin  has,  however,  caused  con- 
siderable speculation  as  to  what  will  be  the  fate  of  this,  as  well 
as  other  mines,  working  on  low-grade  ores  should  the  tin  market 
go  much  lower. 

St.  TIeJens.—  Not  much  doing  round  here.  The  Royal  Ruby 
and  Thureau's  Deep  Lead  companies  are  working,  but  on  a 
very  limited  scale.  The  Priory  tin  lode  was  worked  for  a  time, 
and  one  or  two  crushings  were  made  with  a  five-head  battery 
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-erected  at  the  mine.    The  lode  was  not  payable,  and  the  plant 
was  sold  to  the  Full  Moon  Company  at  the  Blue  Tier. 

Avoca  DUtrict. — The  Mt.  Rex  Company  did  some  driving 
south  at  the  No.  1  level  in  their  mine,  but  nothing  came  of  this. 
They  are  now  driving  at  the  bottom  level,  on  the  course  of  a 
'horizontal  diamond-drill  bore,  to  tap  some  stone  discovered  by 
the  drill.  The  machinery  has  been  idle  during  the  year.  Some 
alluvial  is  being  worked,  with  fairly  good  results.  The  Gipp's 
Creek  alluvial  mine  is  working,  but  the  output  is  not  large. 
Twenty  men,  single  or  in  small  parties,  are  working  at  head  of 
Story  Creek,  getting  tin  and  wolfram.  The  Story  Creek 
Alluvial  Company  worked  for  a  few  months,  and  closed  down. 
Brookstead  Estate  Option  Syndicate. — During  the  year  an 
option  has  been  held  by  Messrs.  Hancock  and  other  South 
Australian  gentlemen  over  this  estate,  which  is  the  property  of 
Messrs.  Fitzgerald,  and  is  situate  on  the  St.  Paul's  Kiver,  12 
milee  by  road  from  the  Avoca  township.  Six  to  seven  thousand 
pounds  have  been  expended  in  prospecting  the  very  extensive 
alluvial  deposits,  as  well  as  the  tin  lodes  known  to  exist,  and 
with,  it  is  unaerstood,  satisfactory  results.  Before  finally 
decidine  to  take  over  the  property,  however,  the  syndicate 
approa^ied  the  Government  re  the  tailings  question.  Pollution 
of  the  South  Esk  River,  into  which  the  St.  Paul's  flows,  has 
been  going  on  for  several  years  past,  owing  to  sludge  tailings^ 
and  even  gravel,  being  allowed  to  pass  into  it  from  the  sluicing 
operations  of  several  tin  mines  in  the  vicinity  uf  Avoca  and 
South  Ben  Lomond.  Complaints  have  been  made  by  land- 
headers,  farmers,  and  graziers  having  frontages  on  or  through 
whose  property  the  Esk  ^ows,  many  of  whom  use  the  water  for 
domestic  purposes,  of  the  discolouration  and  the  amount  of  silt 
it  contains.  The  township  supplies  of  Evandale  and  Perth  are 
affected,  and  the  authorities  of  these  places  complain  of  the 
quantity  of  silt  deposited  in  tanks  ana  reservoirs.  It  is  felt 
tnat  something  must  be  done,  and  done  without  unnecessary 
delay,  to  prevent  further  pollution  of  this  river,  which  has  a 
course  from  Avoca  to  Launceston,  of  70  or  80  miles, 'through  a 
very  fine  pastoral  and  agricultural  country.  It  is  claimed  by 
those  directly  interested  m  alluvial  tin  mining  that  this  branch 
of  the  industry  cannot  be  carried  on  profitably  unless  those 
engaged  in  it  are  allowed)  to  deposit  tailings,  &c.,  in  the  stream 
flowing  through  the  mining  areas.  To  settle,  ns  far  as  po(>sibIe, 
the  question,  so  far  as  the  Brookstead  Option  Syndicate  and  the 
depositing  of  tailings  in  the  St.  Paul's  would  be  concerned,  the 
Government  desired  information,  and  instructed  Mr.  W.  H. 
Twelvetrees,  Government  Geologist,  and  my.self  to  report  "  as 
to  whether  the  alluvial  tin  deposits  there  can  be  worked  without 
putting  tailings  into  the  St.  Paul's  River."  We  are  of  opinion 
that  they  can.  vide  our  report  furnished  to  the  Secretary  for 
Mines  under  date  6th  November,  1907. 

Silver  Mines. — The  Round  Hill  Silver  Mine  Company  at  Mt, 
Claude,  near  Sheffield,  commenced  operations  about  the  half- 
year  in  the  old  Mt.  Claude  tunnels.  Subsequently  an  entirely 
new.  discovery  was  made  further  west.  A  large  body  of  ore  was 
uncovered,  which  is  said  to  give  highly  satisfactory  results 
of  both  silver  and  lead.  The  Devon  Silver  Mine  on  the  Dove 
River,  Middlesex,  has  been  working,  and  showing  improved 
values  during  the  year.     Operations  are  a  good  deal  hampered 
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owing  to  the  difficulty  of  getting  supplies  into,  and  ore  away 
from,  this  almost  inaccessible  locality.  Everytning  has  to  be 
packed  in  the  winter  time  to  the  Shepherd  and  Murphy  Mine, 
o  miles,  and  in  summer  time  to  the  top  of  the  Caledonian  Hill 
(5  miles  rise),  a  rise  of  about  1600  feet  in  3  miles  of  winding  and 
zig-zag  pack-track.  There  are  times  during  the  winter  when, 
communication  with  the  outside  is  completely  cut  off  by  floods, 
snow  storms,  <fec.  Shepherd  and  Murphy  Mine  (tin,  bismuth,  and 
wolfram). — The  company  completed  a  new  head-raoe,  which  has 
greatly  added  to  the  water-supply,  and  has  given  increased 
head-pressure  for  driving  the  battery  and  machinery.  A 
thorough  overhaul  of  the  machinery  was  made,  additions  and 
improvements  effected,  and  the  plant  made  more  efficient  in 
every  way.  Latterly  mining  operations  have  been  going  on 
steadily.  Burnie  Copper  Mine. — A  lot  has  been  done  during  the 
year  in  the  way  of  surface  work  and  mine  development.  A 
main  shaft  14  feet  by  4  feet  6  inches  was  put  down  l50  feet,  and 
equipped  with  steam-winding  plant,  safety  cages,  &c.  This  is 
only  a  temporary  plant,  to  oe  replaced  by  more  powerful 
machinery  if  the  mine  proves  payable.  A  lot  of  surface  work 
had  to  be  done,  such  as  cleaning,  road-making,  building,  &c. 
Quite  a  township  has  sprung  up  on  the  hill  where  the  mine 
road!  junctions  with  the  road  leading  up  from  Hythe  to  the 
'*  West  Pine.'^  The  name  of  the  new  township  is  '"Cuprona." 
Copper  Creek  Sj'ndicate  Mine. — Situate  on  tne  Tieven  River, 
west  of  Gunn's  Plains,  about  12  miles  from  Ulverstone.  This  is 
as  yet  only  in  the  prospecting  stage.  Some  tunnelling  has  been 
done,  and  the  main  lode  cut  at  a  shallow  level.  An  adit  is  now 
being  driven  from  the  creek  level. 

Coal  Mines. — There  is  not  much  that  is  new  in  the  way  of 
development  in  connection  with  these.  The  Nicholas  Company 
opened  a  new  pit  on  the  4-feet  seam  west  of  the  old  workings. 
Fre  pient  faulting  of  the  seam  in  these  latter  made  long-wall 
most  difficult  working,  and  further  extension  in  a  north-east- 
erly direction  had  to  be  abandoned.  Some  few  places  are  still 
goinc,  working  back  to  the  south-east  and  towards  the  outcrop. 
XVork  has  also  been  resumed  on  the  6-feet  seam,  which  is  15  to 
20  feet  nlxuve  the  ''  4-feet."  Only  4  feet  of  the  bottom  coal  is 
being  sent  to  market.  The  remaining  2  feet  of  top  coal  is  difficult 
to  clean,  on  account  of  several  thin  bands  running  through  it. 
Prospecting,  for  what  there  is  good  reason  to  believe  will  event- 
uate in  the  discovery  of  a  large  seam,  is  now  going  on.  Bores 
put  down  some  75  feet  from  the  level  of,  and  not  far  from  the 
entrance  to,  the  present  working  tunnel,  have  in  each  case 
bottomed  in  a  cavity  11  feet  deep,  supposed  to  be  formed  by 
the  burning  out  of  a  large  coal  seam.  The  fact  of  there  being 
no  sign  of  a  seam  outcropping  on  the  hillside  at  this  level  is  in 
favour  of  the  "  burned  out  "  theory,  as  in  the  event  of  the  seam 
being  burned  out  at  the  outcrop  subsequent  subsidence  of  the 
surface  soil  and  rock  would  obliterate  any  trace  of  the  outcrop. 
The  Cornwall  Colliery  has  changed  from  the  "pillar  and  bord  " 
to  the  "  long-wall  '^  system  of  working,  and  the  change  is 
proving  to  be  of  great  advantage  in  the  workinj;  of  the  mine. 
The  Sandfly  Colliery  Company  has  suspended  mining  operations, 
owing  to  financial  difficulties.  The  great  cost  involved  in  the 
construction  of  12i  miles  tramway  from  the  mine  to  North-West 
Bay,  together  with  jetty-building,  rolling-stock,  Ac,  proved  to 
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be  too  great  a  burden  in  addition  to  the  excessive  cost  of  mining 
and  getting  the  coal  to  market.  The  tramway,  with  its  quick 
curves  and  steep  gradients,  is  a  costly  line  to  work  and  main- 
tain, and  this,  added  to  the  cost  at  the  mine,  which  appears  to 
have  been  excessive,  brought  things  to  a  climax.  Nothing  has 
been  done  at  the  Catamaran  Coal  Mine  during  the  year.  It 
seems  a  pity  that  this  coal  seam,  which  for  size  and  quality  of 
€M>al  is  certainly  the  best  in  the  southern  part  of  the  State^ 
should  be  neglected. 

Bucket-dredging. — ^The  Gladstone  dredge  has  been  doing 
fairly  well  during  the  year.  At  South  Mt.  Cameron  the  Dorset 
^'^ompany's  new  dredge  was  started  about  the  half-year,  and  is 
working  with  satisfactory  results.  This  is  one  of  the  largest, 
best-equipped,  and  most  powerful  bucket-dredges  in  use  for 
mineral  working  in  the  Commonwealth  States  or  New  Zealand. 
The  cost  of  working  this,  as  compared  with  either  of  the  other 
(Gladstone  or  Ringarooma)  dredges  is  not  much  greater;  the 
result  in  tin  won  is  more  than  the  two  put  together. 
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Mr.  Inspector  Harrison  (stationed  at  Zeehan)  reports :  — 

In  submitting  my  annual  report,  I  am  pleased  to  state  that 
the  field  generally  is  in  a  very  prosperous  condition. 

Safety  Appliances^  Ropes,  and  Cages. — All  the  mines  worked 
by  machinery'  are  well  supplied  with  the  necessary  safety  appli- 
ances. Ropes  are  examined,  tested,  and  condemned  if  con- 
sidered necessary.  Cages  are  tested  by  both  managers  and 
Inspector  as  often  as  convenient. 

Ventilation, — The  ventilation  of  the  mines  is  good,  and  there 
have  been  no  complaints  in  this  respect. 

Magazines. — These  are  kept  clean  and  in  good  order.  Most 
of  those  constructed  for  the  mines  are  underground.  This 
system,  I  consider,  to  be  the  safest  and  best. 

Health  of  Employees.— -The  health  of  the  miners  on  the  whole 
is  good.  The  principle  disease  the  doctors  have  to  contend  with 
is  pneumonia,  brougnt  about  by  excessive  rains  and  very  change- 
able weather. 

Accidents. — I  regret  to  state  we  had  two  fatal  accidents  and 
21  others.  Seven  of  the  latter  were  from  the  Tasmanian  Smelt- 
ing Company,  and  should  not  be  classed  as  mining  accidents. 
One  of  the  former  was  of  an  avoidable  character. 

Prospects  of  the  Field. — The  Zeehan  portion  of  the  district 
is  well  maintaining  its  reputation  as  a  producer  of  high-clas>s 
galena  ore.  The  Blount  2ieehan  (Tasmania)  Company  is  putting 
down  another  main  shaft,  on  which  powerful  machinery  hsua  been 
erected.  While  the  deeper  levels  of  the  Spray  workings  of  this 
extensive  property  fully  prove  by  their  value  the  necessity  of  a 
main  shaft.  Zeehan-Montana. — This  mine  is  worked  from  three 
main  shafts,  ail  of  which  are  raising  payable  ore.  Zeehan- 
Western. — Ihe  mine  is  worked  principally  by  tributers,  but  the 
manager  is  now  making  arrangements  to  sink  his  mnin  shaft  to  a 
depth  of  1000  feet.  Oonah. — Arrangements  are  l)eing  made  for 
the  erection  of  smelters  on  the  field,  to  treat  tlie  large  bodies  of 
stannite  ore  that  have  l>een  exposed  in  the  deeper  levels.  Themine 
also  gives  employment  to  tributers.  who  are  working  the  shallow 
levels  to  advantage.  From  the  western  lodes  large  quantities  of 
.sulphide  ore  of  low  grade  are  being  sent  to  Melbourne  for  the 
manufacture  of  manures.  Florence. — This  mine  is  turning  out 
rich  ore  in  considerable  quantities,  and  is  giving  good  returns 
to  both  the  proprietors  and  the  tributers.  Comet  Bell. — Has 
completed  sinking  its  main  shaft,  and  is  now  cross-cutting  to 
strike  the  lode.  Silver  King. — Property  still  idle,  with  the 
exception  of  a  very  few  tributers  working  on  the  surface. 
Colonel  North.— ;-Getting  ready  to  unwater  main  shaft.  Victoria- 
Zeehan. — Erecting  good  pumping  and  winding  plant  on  new  main 
shaft. 

Diiiidas.—  The  Comet  Mine  has  been  worked  successfully  by 
tributers  for  several  years ;  but  they  are  not  in  a  position  to 
go  any  deeper,  and  I  am  afraid  if  assistance  is  not  given  by  the 
company,  the  mine  will  soon  have  to  close  down.  There  are  large 
lodes  of  low-grade  fluxing  ores  that  can  be  worked  above  water- 
level  if  a  market  could  be  obtained.  West  Comet. — This  mine 
still  continues  to  supply  the  local  smelters  with  fluxing  ores  of 
good  character. 
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Mt.  Read. — The  Hercules  Companv  supplies  the  smelters  withi 
the  usual  amount  of  sulphide  ore,  and  gives  employment  to  about 
100  men.  The  Mount  Read  Company  has  also  a  few  men 
employed,  but  their  year's  work  has  not  proved  a  success.  Ring 
Valley. — A  fair  supply  of  rich  fahl  ore  has  been  sent  away 
during  the  year,  but  the  manager  finds  it  necessary  to  suspend 
mining  operations  pending  the  erection  of  a  plant  that  will 
allow  him  to  sink. 

Rosebery. — The  Tasmanian  Copper  Company  has  opened  up 
immense  bodies  of  sulphide  ore,  ana  supplies  about  1000  tons  per 
month  to  the  Zeehan  Smelters.  The  Primrose  Company  is  also 
delivering  ore  of  similar  character.  The  Colebrook  Company  is 
busy  erecting  a  smelting  furnace,  constructing  trams,  and  get- 
ting ready  to  turn  its  ore  into  matte  on  an  extensive  scale. 

Mt.  Farrell. — The  North  Mt.  Farrell  Company  still  maintains 
a  large  output  of  high-class  galena  ores.  The  capacity  of  the 
dressing  mill  has  been  about  doubled  durinjg  the  year.  We  have 
also  the  Mt.  Farrell,  Thomas'  Blocks,  the  Tullah  P. A.,  and  Mt. 
Farrell  Blocks,  all  working  with  good  prospects.  The  Murchison 
River  Company  has  shut  down  for  the  time  being. 

Waratah.- — During  the  year  the  prospects  of  the  Bischoff  Tin 
Mining  Company  have  very  much  improved.  The  same  applies 
to  the  Bischoff  Extended.  The  Cleveland  Mine  at  the  Whyte 
River  is  erecting  a  10-head  battery. 

Noi*th-East  Dundas. — Several  very  important  and  extensive 
finds  have  been  made  in  this  direction.  A  number  of  men  are 
working  the  alluvial  deposits,  and  machinery  will  soon  be 
enaployed  treating  the  ricli  lodes  that  have  been  discovered. 

Heemskirk. — The  northern  portion  of  this  field  is  engaging 
more  attention  than  it  was.  A  strong  syndicate  is  prospecting 
the  Tasman  River  flats,  with  the  intention  of  buildine  a  dredge. 
There  are  also  a  number  of  small  parties  working  tne  alluvial 
on  various  portions  of  the  ijiount ;  some  of  them  with  very  good 
results. 

Stanley  River.— -This  field  is  still  idle,  as  there  is  no  proper 
means  of  communication  from  Zeehan.  Until  a  bridge  is  put 
over  the  Pieman  River  this  large  district  is  likely  to  remain 
idle. 

General. — Prospectors  are  out  in  all  directions,  and  we  have 
numerous  nmall  parties  at  work.  I  am  pleased  to  state  that  the 
Government  has  adopted  a  good  progressive  policy  in  opening 
up  tracks  and  erecting  wire-rope  crossings  over  the  rivers,  which 
allow  the  prospector  to  go  further  afield  without  the  chance 
of  being  cut  oflP  by  floods. 
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Mr.  Inspector  Curtain  (stationed  at  Queenstown)  reports:    - 

For  the  statistical  year  just  ended  I  he^  to  summarise  the 
various  items  that  have  oomo  under  my  notice. 

Accidents.— There  were  23  accidents  reported,  but  only  one 
proved  fatal.  Details  are  given  in  the  appended  list.  The  tabu- 
lated list  does  not  contain  accidents  of  a  lesser  degree,  where  the 
injured  persons  have  not  returned  to  work  within  the  stipulated 
period,  and  have  not  been  reported  tome. 

Mines. — Tho.se  in  operation  were  the  Mt.  Lyell  group.  Lyell 
Blocks,  Consols,  Crown  Lyell,  Cometock  Consolidated.  Tasman 
and  Crown  Extended,  and  Copper  Mines  of  the  Mt.  Lyell 
West,  all  of  which  have  put  forward  efforts  to  improve  their 
Drospects.  The  chief  development  ie  centred  in  the  Sorth  Lyell 
Mine,  where,  with  depth,  the  ore-body  has  increased  in  quan- 
tity and  quality.  Its  continuance  being  recently  located  at  the 
No.  10  level,  which  is  1000  feet  below  the  surface  outcrop.  The 
average  number  of  men  remain  similar  to  that  totalled  when 
this  part  of  the  State  was  proclaimed  a  separate  district. 

Hopes  and  Cages. — At  present  all  the  working  ropes,  includ- 
ing those  on  the  main  haulage  are  in  good  order,  which  comment 
may  also  refer  to  the  cages,  these  being  at  stated  intervals 
tested  by  the  mine  officials. 

Ventilation. — While  awaiting  connections,  exception  has  had 
to  be  taken  to  the  air  in  close  stopes  and  rises*  also  the  dust 
arising,  especially  in  the  latter,  which,  as  the  depth  increases 
and  the  ground  becomes  hotter,  will  need  a  revision  of  the  regu- 
lations, wherebv  a  standard  quality  of  air  shall  be  maintained 
in  all  working  laoes  throughout  the  mine. 

Itork-drilh. — Where  these  are  used  in  dry  siliceous  country,  or, 
for  that  matter,  wherever  dust  is  generated  by  them^  a  provision 
will  have  to  be  made  in  "  The  Mining  Act  "  definitely  stating 
that  in  all  such  cases  each  machine  will  have  to  be  provided 
with  an  efficient  and  wholesome  spray,  or  other  suitable  means 
of  arresting  or  allaying  the  dust,  otherwise  it  will  be  only  a 
matter  of  time  when  the  evils  attending  older  fields  will  become 
established  on  this  one. 

Sanitation. — The  pan  sy.stem,  in  the  matter  of  removing  and 
cleansing,  receives  attention.  There  are,  however,  instances 
where  the  smell  emanating  from  these  latrines  is  offensive,  and 
for  that  reason  these  "  depositories  "  should  receive  periodical 
visits  from  a  qualified  health  offi(?er. 

Explosives. — An  accident,  accompanied  by  shock  and  prostra- 
tion nappened  to  a  ganger  while  charging  a  deep  hole,  by  its 
?»remature  explosion.  On  examining  the  ammunition,  it  was 
ound  hard  and  frozen,  which  state  was  subse<iuently  found 
attending  other  samples  of  the  same  brand  underground,  neces- 
sitating a  record  being  minuted  that  no  nitro-glycerine  com- 
pound should  be  issued  for  immediate  use  that  was  not  fit  and 
m  a  suitable  state  for  that  purpose.  Notice  has  had  to  be  taken 
respecting  the  pernicious  practice  of  permitting  loose  detona- 
tors and  plugs  of  gelignite  lying  promiscuously  about,  and 
thereby  providing  means  for  occasioning  serious  trouble,  includ- 
ing the  smelters,  where  a  man  named  O'Connor  was  injured 
from  that  cause.     Bevond  these  instances  there  is  no  other  that 
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could  be  considered  as  a  complaint  against  the  large  quantity 
of  explosives  that  have  been  used  in  this  district. 

Magazines. — Those  in  use  are  in  good  order,  especially  the 
three  main  ones  belonging  to  the  Mount  Lyell  Company,  where 
quantities  up  to  10  tons  are  stored  in  each.  This  company's 
annual  consumption  is  about  60  tons. 

Gold  (Alluvial  or  Otherwise), — Outside  the  Mt.  Lyell  Com- 
panv's  returns  there  has  been  a  scarcity  of  this  metal,  which  is 
likely  to  continue,  as  the  places  which  were  the  chief  sources 
of  supply  are  being  abandoned,  and  as  there  is  little  likelihood  <^ 
younger  men  taking  up  this  calling,  it  must  eventually  cease. 

In  conclusion  I  must  state  that  outside  the  Mt.  Lvell 
MiniuK  and  Railway  Company,  the  prospects  of  the  establisned 
mines  nave  not  improved,  but  with  tnis  company's  development 
at  its  North  Lyell  workings  the  prosperity  of  the  ensuing  year 
is  safe. 
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GEOLOGY    OF    TASMANIA. 
By  W.  H.  TwELVETREES,  Government  Geologist. 


Tasmania  is  a  geological  outlier  of  Eastern  Australia.  Its  Pre- 
Cambrian  and  early  Palseozoic  history  can  be  delineated  only 
imperfectly.  In  Mesozoic  times  some  connection  existed  with 
the  Australian  part  of  Gondwana  Land.  In  the  early  Tertiary 
it  was  separated  from  the  adjacent  island  continei^^t;  subse- 
quently the  land  connection  was  restored,  to  be  again  broken, 
since  when  it  has  remained  an  island.  Dr.  A.  W.  Uowitt  ana 
Mr.  C.  Hedley  have  pointed  out  that  the  last  land  connection 
was  between  Wilson's  Promontory  in  Victoria  and  Cape  Port- 
land in  Tasmania,  rid  Flinders  Island  and  the  Kent  group,  and 
that  an  elevation  of  from  200  to  300  feet  would  lay  dry  a  tract 
of  country  between  Victoria  and  Tasmania. 

The  rugeed  nature  and  the  remoteness  of  the  mountain  fast- 
nesses of  ^e  island  have  been  great  impediments  to  geological 
research.  In  spite,  however,  of  the  physical  difficulties,  it  has 
been  possible  to^x  the  stratigrai)hy  of  a  large  portion  of  the 
State,  though  the  lower  Palaeozoic  strata  need  further  study 
before  they  can  be  satisfactorily  determined.  As  far  as  exami- 
nation has  proceeded,  the  following  systems  can  be  recognised  :  — 

(1)  Pre-Cambrian. 

(2)  Cambrian. 
(3^  Ordovician. 

(4)  Silurian. 

(5)  Devonian. 

(6)  Permo^Carboniferous. 

(7)  Trias  and  Trias-Jura. 

(8)  Tertiary. 

(9)  Quarternary. 

(1)  Pre-Cmnhrian.— -The  diagnosis  of  the  Pre-Cambrian  must 
be  accepted  as  provisional.     It  is  probable  that  they  belong  to 
the  Algonkian   division   of   the   ^roup.      Among  them   may    be 
mentioned  the  quartzites  and  mica  schists  of  the  i*ort  Davey 
districts.    These  are  strongly  developed  in  the  south-west  of  the 
island    as    biotite    and    muscovite    schists,    greatly    contorted, 
alternating    with    white    saccharoidal    quartzites,    all    striking 
north-west  and  dipping  south-west.     High  headlands  of  quartz- 
ites, which  have  resisted  denudation,  jut  out  on  the  south  coavSt, 
with  bare,   snow-white  crests  visible  for  many  miles.     Ores  of 
copper,   antimony,   and  load   occur  in  these  schists.     The  con- 
torted quartz  schists  and  white  <]|uartzite  of  Rocky  Cape,  on  the 
North-West  Coast,  are  also  considered  as  Pre-Cambrian.    These 
are  traversed  by  granitoid  and'  basic  dykes  carrying  copper  ore. 
The  quartzitic  and  micaceous  schists  west  of  the  K.ine  William 
and  Denison  Ranges  belong  to  the  Pre-Cambrians.     Garnetifer- 
ous  amphibolite  in  the  Collingwood  River  Valley,  the  amphi- 
bolite  of  the  Rocky  River,  enclosing  lenses  of  magnetite  and 
pyrrhotite  and  copj>er  pyrites,  and  the  zoisite-ami)hibolite  of  the 
Forth  River,  are  also  ascribed  to  the  Pre-Cambrian  group. 
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(2)  Cambrian. — This  system  is  represented  by  friable  yellow 
sandstones,  containing  caste  of  Dikelocephalus,  Orthie,  Beller- 
ophon,  Ac.  These  occur  at  two  widely-separated  localities  on 
nearly  the  same  meridian,  one  being  on  Caroline  Creek,  between 
Railton  and  Latrobe,  the  other  on  the  Humboldt  Divide  in  the 
Florentine  Valley.  Mr.  R.  Etheridge  reports  that  the  fossils 
appear  to  be  of  Upi>er  Cambrian  age.  The  crystalline  sand- 
stones, <][uartzites,  and  conglomerate  of  which  the  Thumbs  and 
the  Denison  Range  are  compoeed  are  believed  to  be  Cambrian. 

(3)  Ordovician. — The  slates  and  sandstones  of  the  goldfields  of 
Lefroy,  Mount  Victoria,  Mathinna,  Mangana,  &c.,  in  the  north- 
ern and  eastern  parts  of  the  island  are  referred  to  this  sys- 
tem, thoush  few  lossils  of  any  stratigraphical  value  have  been 
found.  Their  bearing  is  either  east  or  west  of  north,  and  anti- 
dinal  axes  are  long  and  continuous.  The  gold  quartz  reefs  which 
traverse  them  began  to  form  apparentlv  at  the  close  of  the  Upper 
Silurian.  Large  and  important  mines  nave  been  opened  on  these 
reefs,  and  every  geological  consideration  that  can  be  adduced 
points  to  the  permanency  of  the  goldfields. 

The  conglomerates  and  sandstones  at  Beaconsfield,  together 
with  the  blue  limestones  which  prevail  in  that  district  at  Blyth'e 
Creek  and  Winkleigh,  as  well  as  the  Chudleigh  and  Railton 
limestones,  may  be  provisionally  regarded  as  of  Ordovician  aee. 
The  Blyth  s  Creek  limestone  has  jrielded  imperfect  casts  of  corals, 
and  the  Railton  quarries  contain  remains  of  Actinoceras  ana 
other  cophalopods. 

A  series  of  clay  slates  occurs  between  Zeehan  and  Mount  Read, 
known  as  the  Dundas  slates,  and  believed  to  be  of  this  age.  Ill- 
preserved  traces  of  graptolitee  have  been  noticed  in  them. 
These  slates  extend  to  Mount  Read.  Mount  Black,  andi  the  Red 
Hills,  and  along  their  junction  witn  intrusive  quartz  porphyry 
rocks  (felsite,  keratophyre.  ^ranophyre,  porphyroid,  Ac.)  large 
lenses  of  complex  gold  and  silver  bearing  sulphide  ores  of  zinc, 
lead,  and  copper  have  been  formed. 

Another  group  of  rocks  at  the  base  of  the  Ordovician  is  the 
Gordon  River  series  of  limestones,  sandstones,  and  slates.  The 
limestone  in  this  group  is  fossiliferous.  The  organic  remains 
include  Favosites,  Orthooeratites,  Raphistoma,  Orthis,  Rhyn- 
chonella,  Euomphalus,  Murchisonia,  &c.  The  limestone 
reappears  to  the  north-east  of  Mount  Farrell,  in  the  bed  of  the 
Mackintosh  River,  a  short  distance  above  its  junction  with  the 
Sophia  River.  East  of  the  Valley  of  Rasselas  these  rocks  occur 
again  in  the  Florentine  Valley  and  at  the  Junee. 

(4)  Silurian. — The  Silurians  are  strongly  developed  at  Zee- 
han on  the  West  Coast,  at  Middlesex,  and  Mount  Claude, 
Heazlewood,  and  the  Eldon  Valley,  Queen  River,  &c. 

At  Zeehan  conglomerates  and  tubicolar  sandstone  underlie  the 
limestones,  slates,  and  sandstones,  which  are  intersected  by  the 
numerous  galena-bearing  lodes  which  have  yielded  the  ore  for 
which  this  field  is  so  well  known. 

The  fossils  found  in  limestone  and  quartzite  belong  to  the 
l^enera  Hausmannia,  Asaphus,  Illaemus,  Cromus,  Rhynchonella . 
Strophodonta,  Lophospira,  Murchisonia,  Eunema,  Tentaculites, 
and  the  beds  are  considered  by  Mr.  R.  Etheridtje  to  be  liomo- 
taxially  equivalent  to  the  lower  portion  of  the  Upper  Silurian. 

Similar  tubicolar  sandstone  occurs  near  Bell  IVlount,  Middle- 
sex, and  on  the  Five-mile  Rise,  and  casts  of  Hausmannia  (or 
Phaoops),  Rhynchonella,  Orthis,  and  coral  have  been  found. 
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Clay  slates  in  the  Eldon  Valley,  containing  fossil  casts  of 
Calymene,  Orthis,  Cardiola,  are  considered  to  belong  to  the 
Upper  Silurian. 

At  the  Heazlewood  limestone  and  sandstone  have  yielded 
remains  of  Hausmannia,  Cromus.  Cornulites,  Rhynchonella, 
Tentaculites,  and  Favosites. 

Sandstones  and  limestones  in  the  Queen  River  District  have 
been  identified  as  Silurian  (Middle  or  Upper  Silurian).  These 
are  west  of  Queenfitown.  Brachiopods  ana  trilobites  have  been 
found  also  on  the  east  side  of  the  Lyell  Razorback,  indicating  a 
similar  age  for  rocks  on  the  Lyell  and  Lyell  Blocks  mining  pro- 
perties there.  The  Queen  River  sandstones  are  charged  with 
casts  of  Spirifera  and  Orthis. 

Trilobite-bearins  Silurian  rocks  also  occur  north  of  the  Pie- 
man River,  near  the  Wilson  River. 

In  the  Zeehan  field  the  Silurian  slates  are  largely  accom- 
panied by  contemporaneous  and  intrusive  sheets  and  dykes  of 
vesicular  melaphyre.  The  igneous  rock  corresponds  very  closely 
with  the  German  spilite,  an  amygdaloidal  diiabase,  sometimes 
called  lime  diabase. 

Massive  conglomerates  crown  most  of  the  West  Coast  mount- 
ains, the  Dial  Ranee  on  the  North- West  Coast,  Mts.  Roland, 
Claude,  Ac,  These  have  generally  been  ascribed  to  the  Devon- 
ian, but  more  recent  data  point  to  the  commencement  of  the 
Silurian  as  more  probable,  and  even  a  still  greater  age  is 
possible. 

The  quartz-porphyries  or  felsites  which  form  the  backbone  of 
the  West  Coast  Range  are  the  geographical  axes  of  Mts.  Dar- 
win, Jukes,  Huxley,  Tyndall,  Read,  Murehison,  and  Farrell. 
They  carry  copper  ore  associated  with  lenses  of  hematite  and 
magnetite,  chloritic  and  felspathic  copper-bearing  schists,  some 
of  them  probably  schistose  porphyries,  flank  them  and  are 
enclosed  in  them.  The  felspathic  schists  of  Mt.  Lyell  belong 
to  this  group.  Sufficient  is  not  known  of  this  geological  forma- 
tion to  enable  its  age  to  be  stated  definitely. 

Associated  with  the  rocks  of  the  Silurian  system  in  the  north- 
ern and  western  parts  of  the  island  is  an  extensive  development 
of  serpentine,  the  altered  form  of  gabbro  and  its  appendages, 
peridotite  and  pyroxenite.  This  rock  is  found  in  tne  Heazle- 
wood district,  at  Trial  Harbour,  in  the  Dundas  district,  in  the 
Forth  Valley,  and  near  Beaconsfield.  The  difference  of  aee 
between  it  and  the  Devonian  granite  is  slight.  Chronologically 
some  of  the  granite  is  later. 

(5)  Devonian. — Granite  occurs  in  a  meridional  line  down  the 
East  Coast,  extending  from  Flinders  Island  to  Maria  Island. 
It  forms  Mt.  Cameron,  Mt.  Stronach,  the  Blue  Tier,  Freycinet's 
Peninsula,  and  is  exposed  at  Ben  Lomond  and  at  the  base  of 
Mt.  Arthur.  Exposures  are  also  seen  at  the  Hampshire  Hills. 
Granite  Tor,  Middlesex,  the  Magnet  and  Meredith  Ranges, 
Heazlewood,  &c.  The  quartz-porpnyry  dykes  at  Mt.  Bischotf, 
the  tourmaline  lodes  at  Mt.  Black  and  in  the  Dundas  district, 
the  stannite  lodes  and  quartz  porphyry  dykes  at  Zeehan,  all 
denote  a  granitic  reservoir  below  a  large  portion  of  the  mineral 
fields  of  the  West  Coast.  No  granite  intrusion  into  Permo-Car- 
boniferous  strata  has  been  observed.  The  normal  granite  is  a 
dark  mica  one,  but  muscovite  and  lithia  micas  appear  in  the 
tin-bearing  varieties.    Tin-bearing  lodes  occur  on  ^n  Lomond 
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and  Mt.  Heemskirk,  while  on  the  Blue  Tier  floors  or  stockg  of 
altered  sranite  form  huge  tin  ore-bodies  of  low  grade.  Por- 
phyry dykes  at  Mt.  Bischoff  have  shed  the  vast  accumulation  of 
tin  ores  which  has  been  mined  bv  the  Mt.  Bischoff  Company  for 
the  last  34  years  with  wonderful  success. 

(6)  Permo-Carhoniferous.—^The  base  of  the  system  is  formed 
by  glacial  conglomerates,  grits,  micaceous  sandstones  and  flap- 
stones,  well  seen  on  Bruni  and  Maria  Islandft  and  elsewhere  m 
Southern  Tasmania .  Fossiliferous  mudstones  and  limestonet  form 
a  lower  division  of  the  system,  while  the  upper  division  comprises 
the  Tasmanite  shale  and  coal  measures  of  the  Mersey  fiasin, 
with  upper  marine  mudstones  and  shales  in  the  Mersey  Basin 
and  at  Hobart,  and  the  coal  measure  series  of  Mt.  Cygnet  and 
Southport.  The  characteristic  fossil  plants  of  the  coal  measures 
of  this  system  are  Glossc^teris,  Gangamopteris.  Noggerathiopsis. 
The  seams  average  from  li  to  2  feet  in  tnickness,  and  the  analy- 
ses show  from  36  to  42  per  cent,  fixed  carbon,  41  to  48  per  cent, 
gas,  2  to  9  per  cent,  asn,  and  8  to  12  per  oent.  moisture.  They 
are  known  as  the  lower  coal  measures  of  Tasmania. 

South  of  Wynyard  and  at  Barn  Bluff  cannel  coal  or  kerosene 
shale  is  met  with.  The  Wynvard  or  Preolenna  seam  of  this  coal 
is  in  sandstone,  overlying  fossiliferous  mudstones,  and  assays 
up  to  76  per  oent.  volatile  matter.  The  Barn  Bluff  cannel  coal 
has  only  oeen  observed  in  loose  blocks,  supposed  to  have  been 
disturbed  by  glacier  action. 

At  the  close  of  the  system,  or  during  Mesoeoic  times,  a  local 
intrusion  of  alkaline  rocks,  alkali  and  nepheline  syenites,  Ac., 
occurred,  traversing  the  Permo-Carboniferous  strata  south  of 
Hobart,  from  Oyster  Cove  audi  Woodbridge  on  the  Channel  to 
the  Huon  River  in  a  N.E.-S.W.  line. 

Auriferous  quarts  and  pyrites  have  been  developed  near  the 
line  of  contact  of  these  igneous  rocks  with  the  Permo-Carbon- 
iferous  sandstones  and  mudstones,  and  a  good  deal  of  free  gold 
has  been  shed  into  the  flats. 

(7)  Jdesozoic. — The  fresh-water  beds,  which  succeed  the  Upper 
PalseoEoic,  belong  to  the  Mesozoic  division,  but  cannot  as  yet 
be  subdivided  with  certainty.  The  nearest  approach  to  a  sub- 
division would  be  as  follows,  but  th?  reference  to  European 
equivalents  is  nothing  more  than  an  attempt  at  correlation 
homotaxically :  — 

(c)  Cretaceous  ( P) — 

4.  Diabase  in  intrusive  masses,  sills,  and  dykes. 

(6)  Jura  (or  Rhsetic) — 

3.  tipper  coal  measure  sandstones. 

(a)  Trias  (P)— 

2.  Sandstones  and  shales  with  coal  at  Ida  Bay. 
1.  Variegated  sandstones  with  remains  of  hetero- 
cereal  fishes  and  amphibians. 

The  variegated  sandstones  occur  at  Knockloftv,  the  Domain, 
Ross,  Ac.  Remains  of  Adrolepis  have  been  found  at  Knocklofty 
and  Tinder-box  Bay.  Bones  of  an  amphibian  (labyrinthodon- 
tlneP)  have  been  obtained  from  the  Government  House  quarry 
in  the  Domain. 

^e  npper  sandstones  are  readilv  recognised  by  their  soft 
felq>athic  nature.    They  are  generally  greenish-grey  to  yellow- 
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ish-brown,  sometimes  white.  They  are  widely  distributed 
throughout  Eastern  and  South-eastern  Tasmania,  and  occur  also 
in  the  extreme  south.  They  are  lareely  interrupted  by  intrusions 
of  diabase.  They  flank  the  central,  eastern,  and  western  tiers, 
and  fringe  isolated  mountains,  e.g.,  Mt.  Nicholas  Mt.  Victoria, 
Ben  Lomond,  Ben  Nevis,  Mt.  Dundas,  Cradle  Mountain,  &c. 
From  Fingal  and  Mt.  Nicholas  ther  extend  on  the  outskirts  of 
the  diabase  ranges  southward  to  Seymour,  Bicheno,  Llandaif, 
Spring  Bay,  and  all  over  South-eastern  and  a  large  part  of 
Southern  Tasmania. 

These  measures  enclose  the  coal  seams,  averaging  from  4  to 
12  feet,  which  are  worked  at  Mt.  Nicholas,  Cornwall,  York 
Plains,  and  Sandfly  collieries.  The  analyses  of  this  coal  range 
from  53  to  60  per  cent,  fixed  carbon,  23  to  31  per  cent,  volatile 
matter,  9  to  16  per  cent,  ash,  2  to  4  per  cent,  moisture,  and  the 
coal  is  not  a  coking  one.  A  sub-anthracite  coal  is  raised  at  York 
Plains,  and  at  the  Sandifly  Mine  a  seam  of  anthracite  occurs 
containing  80  per  cent,  fixed  carbon  and  8  per  cent,  volatile 
matter. 

The  fossil  flora  from  these  measures  mu.st  be  regarded  as 
characteristic  for  the  Mesozoic.  The  list  includes  Thinnfeldia, 
Pecopteris,  Tseniopteris,  Sphenopteris,  Alethopterig,  &c. 

The  diabasic  intrusions  cut  up  the  coal  measure  areas  into 
different  basins,  and  cover  large  portions  of  the  Central,  East- 
ern, and  Southern  districts. 

(8)  TertUtry. — A  great  stratigraphic  break  exists  between  the 
Mesozoic  and  the  succeeding  strata.  This  Tertiary  system  can- 
not be  subdivided  as  in  Europe.  Two  divisions.  Falseogene 
and  Neogene,  are  adopted  in  Tasmania.  According  to  this 
arrangement  the  subdivisions  are  as  follows :  — 

(a)  Neogene  (=  approximately  to  Pliocene). 

Under  this  head  would  fall  various  river  terraces 
and  estuarine  deposits. 

(6)  Palaeogene  (=  Eocene  to  Miocene). 

3.  Basalt  lavas. 

2.  Fluviatile  and  lacustrine  clays  and  sands,  tin 

ore  drifts,  and  deep  leads. 
1.  Fossiliferous    marine    beds    at    Wynyard    (  = 

Eocene). 

The  marine  fossiliferous  beds  at  Wynyard  are  covered  with 
the  basalt  which,  generally  throughout  the  island,  appears  to 
separate  the  Lower  from  the  Upper  Tertiaries.  The  extensive 
lacustrine  deposits  within  the  watershed  of  the  Tamar  cover 
an  area  of  6D0  square  miles,  and  embrace  widely-spread  pre- 
basaltic  or  Palaeogene  clays  and  sands,  which  form  a  series  900 
to  1000  feet  thick.  Such  sediments  with  fossil  leaves  of  Euro- 
pean genera  occur  at  Launceston,  Dilston,  Windermere,  Bea- 
consfield,  AVaratah,  Strahan,  St.  Helens,  Burnie,  and  on  the 
Derwent.  In  the  north-east  and  east  the  sub-basaltic  gravels 
are  worked  on  a  large  scale  for  tin  ore,  and  yield  most  of  the 
alluvial  tin  of  the  State. 

At  the  close  of  the  Palaeogene  a  great  outpouring  of  basaltic 
lava  took  place,  and  this  rock  is  very  general  throughout  the 
island,  though  rarer  on  the  West  Coast. 

The  rock  is  usually  olivine  basalt,  hut  nepheline  basalt  occurs 
on  the  Shannon  Tier,  and  at  Sandy  Bay,  Hobart. 
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The  Neogene  valley  terraces  can  only  be  distinguished  from 
the  earlier  Tertiariee  b^  position  and  lithologioal  characters. 
Some  of  the  gravel  drifts  of  the  Derwent,  of  the  Longford 
Plains,  and  in  the  neighbourhood  of  Launceston  belong  to  this 
subdivision.  The  close  of  the  Tertiary,  or  the  beginning  of  the 
Quarternary,  witnessed  a  glacier  epocn  in  the  west  ana  centre 
of  the  island.  The  highlands  round  Barn  Bluff,  Mts.  TyndalK 
Lyell,  Sedgwick,  Jukes,  Darwin,  &c.,  and  the  western  edge  of 
the  great  central  plateau  abound  with  tarns,  ice-scratched 
stones,  and  moraines.  No  proof  of  glacier  condition  in  this 
period  in  the  eastern  part  or  the  island  has  been  adduced  yet. 

Tin  and  gold  ores  are  the  most  important  products  of  the 
deposits  of  the  Tertiary  system.  They  are  won  from  the  allu- 
vial gravels  and  leads  of  the  period.  The  sands  in  the  Savage 
River  and  other  tribataries  of  the  Pieman  and  Huskisson  have 
been  worked  for  osmiridium.  Zircon  sand,  near  Table  Cape,  has 
also  been  exploited.  Tertiary  clays  are  used  largely  for  brick- 
makine  and  pottery,  the  gravels  for  road-making.  Lignites 
exist,  but  are  not  yet  industriallv  important.  Thoush  there 
has  been  great  volcanic  activity,  tnere  are  no  signs  of  Tertiary 
metalliferous  veins. 

(9)  Quarternary. — These  deposits  may  be  classed  as  fol- 
lows:— 

(6)  Recent. 

8.  River  alluvium  and  sand  dunes. 

2.  Raised  beaches  and  helicidse  sandstones. 

(a)  Pleistocene. 

1.  River  drifts. 

The  later  terrace  drifts  in  the  valleys  of 
existing  rivers  are  referred  to  the  Pleisto- 
cene. Sand  dunes,  consolidated  to  shelly 
sandstones,  occur  on  Cape  Barren,  Badger, 
Kangaroo,  and  other  islands  in  Bass  Straits, 
containing  shells  of  helix,  succinea,  &c. 
These  sandstones  sometimes  overlie  a  raised 
beach.  The  raised  beaches  on  the  North  and 
South  Coasts  indicate  elevation  within  the 
Recent  period.  Some  of  the  glacier  phenom- 
ena may  belong  to  the  Pleistocene,  and  have 
continued  even  to  the  Recent  period. 

(10)  Ore-deposition. — ^The  period  during  which  the  deposition 
of  metalliferous  ores  was  most  active  was  the  interval  between 
the  Upper  Silurian  and  Permo-Carboniferous.  Ore-deposition 
has  been  associated  principally  with  the  consolidation  of  the 
gabbroid  and  granite  masses.  Nickel  sulphide  and  osmiridium 
owe  their  origin  to  the  serpentine  at  the  Heazlewood,  Trial 
Harbour,  and  Dundas.  On  tne  other  hand,  the  granite  magma 
is  responsible  for  the  lodes  of  silver-lead  all  over  the  island, 
whether  these  pierce  quartz-porphyry,  as  at  the  Devon  and  Mt. 
Tyndall,  slate,  sandstone,  and  limestone,  as  at  Zeehan.  or  ultra- 
basic  dyke  rock,  as  at  tne  Magnet.  The  pyritic  leao.  zinc,  or 
copper  ores  of  the  West  Coast  Range  (Mt.  Lyell,  Mt.  Read,  Mt. 
Black,  Ac.)  are  also  most  probably  due  to  the  action  of  the  acid 
magma.  Tin  and  wolfram  ores  are  naturalljr  referred  to  the 
same  source,  and  the  quartz  reefs  of  the  Ordovician  strata  must 
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be  regarded  ae  the  result  of  the  expiring  effort  of  the  cooling 
magma  to  get  rid  of  its  surplus  available  silica.  A  few  veins 
of  barren  quartz  occur  in  l^e  Permo-Carboniferous  strata,  but 
beyond  the  exceptional  case  of  the  alkali  porphyries  at  Port 
Cygnet,  the  chapter  of  metal-bear injz  lode  action  closed,  as  it 
began,  with  the  Devonian  period.  Within  that  period,  there- 
fore^ were  accumulated  the  great  stores  of  mineral  which  the 
mining  industry  of  Tasmania  is  now  drawing  upon.  The  mines 
of  gold,  silver,  lead,  copper,  and  tin  rank  high  among  the 
famous  mines  of  the  worla.  Her  mineral  wealth  may,  in  fact, 
be  considered  remarkable  when,  despite  the  small  area  of  the 
island  (26,000  square  miles),  the  value  of  the  mineral  produced 
for  the  year  endins  31st  December,  1907,  amounted  to  £2,277,1£^^ 
The  industry  is  thriving,  is  on  a  sound  and  established  basis, 
and  with  the  careful  administration  and  care  which  it  receives 
it  may  with  confidence  be  expected  to  continue  a  hishly  import- 
ant asset  of  the  State  for  a  quite  indefinite  period  of  time. 


ON     AN     EN8TATITE-AUGITE    BEARING 
DIABASE     FROM     TASMANIA. 

By  A.  OsANN,  Freiburg.  (•) 

[Translation  by  W.  H.  Twelvetrees,  Government  Geologist.} 


As  an  annex  to  W.  WahPs  interesting  inveeti^ations  of 
enstatite-augite  in  diabases,  (')  the  author  here  describes  a  dia- 
base from  Launceston,  Tasmania,  which  he  has  received  from 
Professor  F.  W.  E.  David,  of  Sydney.  According  to  Johnston'a 
geological  sketch-map  of  Tasmania,  (*)  greenstones  (diabase, 
otherwise  dolerite)  have  a  very  wide  distribution  in  this  island ; 
they  compose  in  particular  a  considerable  part  of  the  mount- 
ainous land  of  the  centre,  and  spread  also  to  the  northern,  east- 
ern, and  south-eastern  coasts.  Their  occurrence  is  always  asso- 
ciated with  Carboniferous  and  Mesozoic  sedimentarie^.  with 
which  apparently  thej^  alternate  as  intrusive  masses.  Twelve- 
trees  and  Petterd  (*^  give  a  general  petrographic  description  of 
them,  and  see  in  them  close  relationships  to  the  Hunne  and 
Kinne  diabases.  F.  P.  Paul  C^)  has  described  a  konga  diabase 
from  the  neighbourhood  of  Hobart,  in  the  southern  part  of  the 
island.  The  rock  contains,  always  in  parallel  intergrowth,  two 
pyroxenes  of  somewhat  different  colour  and  of  different  optical 
axial  angle ;  closer  information  respecting  the  size  of  the  latter 
is  not  given. 

Further  information  respecting  the  geological  occurrence  of 
the  diabase  now  to  be  described  is  not  in  the  author's  possession. 

It  is  a  medium -grained,  very  fresh  rock,  of  grey  colour,  with 
macroscopical  pyroxene  and  lime  soda  felspar ;  the  former  forms 
irregularly  bounded  grains  or  thick  (up  to  6  mm.)  long  rods  of 
bright  greenish-grey  colour.  Ophitic  structure  is  not  developed. 
Under  the  microscope  also  the  diabase  appears  to  be  very  fresh, 
and  composed  essentially  only  of  felspars  and  pyroxene ;  amphi- 
bole  ana  mica  are  altogether  absent.  The  plagioclase  has  quite 
the  habit  of  andesite  felspars.  Crystographically  it  is  always 
very  well  developed,  in  thick  plates  parallel  to  (010),  and  then 
elongated  in  the  direction  of  the  a  axis.  Sections  show  the  com- 
bination (010)  (001)  (110)  (110)  (101)  (201).  Twinning  lamella- 
tion,  according  to  the  albite  law,  is  probably  present  in  every 
individual ;  and  is  frequent  according  to  the  pericline  and 
Carlsbad  laws.     Zonal  growth  is  universal,   and  this  appears 

(M  Central  blatt  far  Mineralogie,  Geologie,  und  Palaontologie,  1007,. 
No.  28.  pp.  705-711. 

(*)  W.  Wahl :  Die  Bnntatitaii^te.  Mineral   petr.  Mitteil.  26.  p.  1. 

(')  H.  M.  Joliiiston :  SysteinHtic  Account  of  the  Geology  of  Tasmania, 
1888. 

(*)  W.  H.  TwelTetree«  and  W.  F.  Petterd :  On  Mesozoic  Dolerite  and 
Diaba«e  in  Tai^mania.     Proc.  Roy.  See.  of  Taflmanin,  1898-0. 

(*)  P.  P.  Paul :  Beitrage  zur  petrographischen  KenntniM  einiger 
ibyaitiach  theralitischen  Gesteine  aus  Tasinanien.  Mineral,  petr.  Mitteil. 
26,  p.  267. 
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particularly  in  sections  parallel  to  (010).  A  basic  centre  is  sur- 
rounded by  an  acid  envelope,  which  is  sometimes  furnished  with 
a  narrow,  more  acid,  marginal  band.  The  boundaries  of  these 
Eones  are  generally  sharp.  The  following  measurements  were 
taken  on  (010),  observing  crystallographic  contours  and  orientat- 
ing for  uniform  brightness:  — 


Centre. 

Envelope. 

Marginal  Band. 

-83J«  =  Ab„  An„ 

—  29J°  =  Ab„  An„ 

—  34i<»  =  Ab7    An„ 

—  33io=Ab„  Aiig, 

—  363   =rAb4    An^ 

—  18^°  =*  Ab^  An,^ 

—  2140  =  Ab„  An^^ 

—  •23i«  =  Ab^o  An«o 

—  22«    =  Ab^,  Aii^ 

—  19^  =  Ab^,  An,, 

—  l»o  =  Ab44  An^, 

~  dO<»    =>  Ab,^  An,^, 

—  2a»    =  Ab„  An^ 

—  la**  =  Ab44  An^ 

Accordinglv,  the  centre  is  basic  bjrtownite-anorthite,  the  enve- 
lope is  labraaorite,  and  the  narrow  outer  band  is  basic  andesine 

Under  the  microscope  the  pjrroxene  is  very  brightly  coloured. 
In  thin  mounts  the  larger  grains  are,  as  a  whole,  nearly  colour- 
less, only  on  the  edges  a  more  intense  grey-brownish  tint  is 
apparent.  Small  grains  have  also  the  same  colouration.  Pleo- 
chroism  is  scarcely  perceptible,  even  in  very  thick  slices  and 
isolated  grains.  Crystallographic  boundaries  are  infrequent, 
and  confined  to  the  prism  zone.  As  a  rule  well-defined  felspars 
pierce  the  larger  pyroxene  grains,  and  small  grains  of  augite 
with  irregular  forms  are  soueesed  between  the  felspars.  Obvi- 
ously, the  crystallisation  of  pyrozeno  began  before  that  of  the 
felspars,  but  that  of  the  latter  lasted  longer  than  that  of  the 
former.  On  this  account,  and  also  in  consequence  of  the  pres. 
enoe  of  a  felspathic  mesostasis,  the  structure  deviates  from  a 
purely  ophitic  one.  Besides  a  prismatic  cleavage  there  is  one 
parallel  to  (010),  apparent  by  means  of  infrequent,  but  clean 
and  continuous,  cracKs.  Parting  parallel  to  ((X)l)  can  be  recog- 
nised only  in  places.  The  cracks  corresponding  to  this  face  are 
always  crowded  together  in  spots,  and  never  traverse  an  entire 
pyroxene  section.  A  twinning  connected  with  these  striw  is  not 
shown.  Frequently  the  parting  proceeds  from  large  prismatic 
cleavage  cracks,  and  at  the  same  time  there  begins  an  alteration 
of  the  pyroxene  to  green  decomposition  products ;  according  to 
this  it  is  certainly  to  be  regarded  as  secondary. 

The  augite  acts  as  a  host  for  numerous  inclusions  of  small 
dimensions.  The  smallest  of  these  are  colourless,  rounded,  and 
frequently  carry  a  moving  gas-bubble.  The  larger  ones  are 
cloudy,  sometimes  scarcely  translucent,  apt  to  be  drawn  out  in 
tubular  form,  and  constitute  in  plac<»s  a  complete  network. 
Apparently  these  also  are  fluidal  inclusions.  Their  decomposi- 
tion is  irregular;  they  collect  in  swarms,  so  that  with  a  low 
magnifying  power  their  host  appears  as  if  traversed  by  irregular 
cloudy  zones.  With  striking  fre<iu€ncy  these  zones  occur  in  the 
vicinity  of  large  cracks,  so  that  for  these  inclusions  also  a 
secondary  origin  is  probable. 

Grains  of  pyroxene  are  often  intergrown  with  one  anothei 
polysomaticaUy,  as  can  be  seen  even  in  ordinary  light  along  the 
course  of  the  cleavage  cracks.  In  polarised  lignt,  however, 
another  phenomenon  appears:  Grains  of  uniform  cleavage, 
which  in  ordinary  light,  both  in  respect  of  colour  and  refraction, 
appear  perfectly  homogeneous,  fall  into  generally  two.   rarely 
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several  J  individual  parts^  which  differ  by  reason  of  a  slight  dis- 
similarity in  the  strength  of  double  refraction  or  position  of  the 
directions  of  vibration.  The  boundaries  of  these  individuals  are 
always  sharp,  and  are  irregular,  as  is  their  mutual  relation,  so 
that  any  difference  in  age  is  not  apparent.  Each  of  the  indi- 
vidual parts  can  extend  to  the  margin  of  the  entire  section,  and 
assume  there  a  deeper  colouration.  Sometimes  the  whole 
phenomenon  recalls  such  as  is  shown  by  stronsly-squeezed  and 
shattered  quartz  grains ;  a  similar  feeble  undulose  extinction 
declares  itself.  Nevertheless,  secondary  pressure  is  here  cer- 
tainly not  the  cause.  The  rock,  moreover,  shows  no  trace  ot 
pressure  effects,  and  the  course  of  this  phenomenon  in  neigh- 
bouring pyroxene  individuals  cannot  be  referred  to  any  common 
direction  of  pressure. 

The  optical  differences  are  best  seen  in  weakly  birefringent 
sections.  VVith  a  favourable  section  approximately  normal  to 
the  acute  bisectrix,  one  kind  of  these  individuals  (for  brevity 
named  pyroxene  A)  ^ows  a  grey  polarisation  colour,  while  the 
other  (pyroxene  B)  remains  completely  dark.  In  convergent 
light  A  gives  the  figure  of  a  biaxial  crystal  with  a  moderate,  but 
in  different  grains,  a  somewhat  variable  axial  angle ;  with  B,  on 
the  other  hand,  tne  cross  either  does  not  open  at  all,  or  only 
slightly,  and  in  a  plane  normal  to  the  axial  plane  of  A.  One  can 
best  convince  oneself  of  the  latter  by  choosing  a  spot  in  the  neigh- 
bourhood of  the  boundary  between  two  individuals,  A  and  B, 
and  placing  the  mount  at  45°  push  it.  Just  as  the  bound- 
aries of  A  and  B  appear  sharp  in  pnrallel  light,  so  here 
also  the  passage  from  one  position  of  the  axial  plane  to  the 
other  is  immediate  and  with  a  leap.  The  position  of  the  bisec- 
trix C  is  apparently  exactly  identical  in  bqtn  individuals.  Since 
their  intergrowth.  as  is  shown  by  the  coincidence  of  both  sys- 
tems of  cleavage  cracks^  is  parallel,  one  of  them  must  have  a 
normal-symmetrical  axial  position.  From  the  angle  of  the 
cleavage  cracks,  and  in  the  case  of  twins  on  (100),  from  the 

Sosition  of  the  twinning  plane  it  is  seen  that  A  has  syminetrical, 
f  normal-symmetrical,  axial  position.  This  is  a  further  instance 
of  normal-symmetrical  axial  position  in  pyroxene,  as  described 
by  Wahl  in  the  augites  of  tne  diabase  of  Richmond  and  the 
eucrite  of  Juvinas.  Unfortunately  very  few  sections  were  suit- 
able for  measuring  the  axial  angle.  In  a  very  thick  slice  two 
intergrown  grains  were  measured  with  a  Klein's  lens:  A,  2E  = 
45  -  46°;  B,  2E  =  12°.  Accordingly,  for  a  monoclinic  pyrox- 
ene, A  has  a  strikingly  low  value,  which,  according  to  Wahl,  is 
characteristic  of  diabase  augites  poor  in  lime. 

With  increasing  birefringjence  the  optical  differences  between 
.4  and  B  diminish,  and  sections  on  (010)  allow  only  slight  differ- 
ences in  polarisation  colour  to  be  noticed,  but  none  in  the  extinc- 
tion. The  latter  amounts  to  C  :  C  =  45  -  46°.  On  cleavage 
flakes  on  (110)  the  extinction  was  found  varying  between  31°  and 
35°,  but  it  was  impossible  to  determine  whether  it  was  different 
between  A  and  B. 

The  attempt  to  separate  the  pyroxenes  A  and  B  by  means  of 
heavy  solutions  was  unsuccessful.  In  the  Rohrbach  solution,  in 
which  epidote  of  347  sp.  gr.  just  sank,  the  augite  began  also  to 
sink,  and  the  microscope  showed  this  to  belong  to  the  dark 
marginal  zone.  The  clear  grains  sank  within  a  very  small  inter- 
val of  dilution,  and  the  irregularly  distributed  fluidal  inclusions 
evidently  exert  a  greater  effect  on  the  specific  gravity  of  their 
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bosts  than  the  anticipated  chemical  differences  of  A  and  B. 
Nothing  remained  therefore  but  to  analyse  the  clear  pyroxene 
by  itself  J  i.e.,  as  a  mixture  of  A  and  B.    The  analysis  (by  Pro- 
fessor Dittrich)  gave  the  following  results  under  I.     Under  la. 
are  the  corresponding  molecular  quotients:  — 

I.  II.  III.             la. 

Si  O, 61-87  61-30  60-36  0-8688 

Ti  O, 0-21  0-72  0-80  0*0026 

AljO, 2-02  2-36  2-49  001»8 

Fe,  O, 3-60  2-22  2*36  0*0819 

FeO 8-98  1883  18*16  0*1249 

MnO    0-18  0-67  0*66  00026 

MgO 16-26  16-66  1137  0-4029 

CaO 16-70  6-96  13*97  0*2797 

Na,0  0-16  0-21  0*26  0*0026 

KjO 0*09  0*37  0*19  0*0010 

H,  0 1*20  1*00  0-66 


100-17       101*16       101-09 


II.  and  III.  are  quoted  for  comparison.  Under  II.  is  the 
composition  of  a  pvroxene  from  the  aiabase  of  Kallsholm,  Foglo 
(with  005  Nio).  According  to  Wahl  the  apparent  angle  of  fne 
optic  axes  varies  between  36°  and  26° ;  tne  average  is  3(y . 
Under  III.  is  the  composition  of  a  pyroxene  from  a  coarsely 
granular  quartz  diabase  from  Schtscheliki  (with  004  NiO), 
with  2£  between  73°  and  40°,  greater  therefore  than  that  of  II. 
In  both  occurrences  the  greater  and  smaller  values  are,  contrary 
to  our  pyroxene,  connected  by  transitions  in  one  and  the  same 
individual. 

The  low  lime  content,  as  well  as  the  optical  characters,  prove 
that  our  pyroxenes,  A  and  B,  belong  to  the  enstatite-augite 
series  of  Wahl.  According  to  the  optical  relations  a  still  lower 
content  was  to  be  expected.  Strikingly  low  is  the  percentage 
of  FeO.  Wahl  found  the  proportion  CaO  :  FeO  H-  MgO  in 
various  enstatite-augites  to  be  very  nearly  1  :  6.  and  sees  in 
this  diminution  of  CaO  as  against  the  total  of  tne  other  two 
oxides  the  factor  which  mainly  conditions  the  small  axial  angle. 
At  all  events,  that  is  correct.  Still,  the  proportion  of  FeO  : 
MgO,  as  in  rhombic  pyroxenes,  must  also  exert  a  not  unessential 
influence  on  this  angle,  respecting  the  importance  of  which  we 
are  still  quite  in  the  dark.  In  Analysis  I.  the  proportion  CaO  : 
MgO  -I-  FeO  is  nearly  as  1  :  2.  Alkalies  and  sesquioxides  varj* 
so  little  in  the  analyses  given  that  their  influence  on  the  axial 
angle  seems  to  be  inconsiderable.  Owing  to  entire  ignorance 
of  the  proportions  of  their  admixture,  nothing  further,  of  course, 
can  he  established  as  to  the  chemical  differences  between  the 
A  and  B  pyroxenes  of  the  Tasnianian  diabase. 

The  high  water  content  in  Analysis  I.  is  striking.  Before  the 
water  was  determined,  which  was  done  by  Penneld's  method, 
the  powdered  mineral  was  dried  two  hours  at  105°.  Hygroscopic 
water  to  the  extent  of  r20  per  cent,  is  therefore  excluded 
Hydrous  decomposition  products  could  not  be  determined 
microscopically  in  the  powder,  and  only  traces  of  them  are 
recognisable  in  slides  of  the  pieces  of  rock  used  for  isolating;. 
It  is  questionable  whether  the  plentiful,  but  very  minute,  fluidal 
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inclusions  can  be  made  responsible  for  this  amount  of  water. 
Perhaps  one  might  suppose  a  primary  ]-(oontent  in  the  pyroxene. 
As  already  mentioned,  the  structure  oi  the  rock  is  not  typically 
ophitic.  notwithstanding  the  very  late  age  of  the  pyroxene. 
A  mesostasis  occurs  in  areas  of  meshwork,  which,  as  can  be  seen 
in  thin  slides,  consists  of  two  colourless  minerals,  distinguishable 
by  somewhat  differing  refraction  and  double  refraction.  The 
mineral  with  stronger  refraction  and  double  refraction  forms 
either  radiating  a^sregatee  or  irregularly  outlined  spots,  which, 
as  a  rule,  have  uniform  optical  orientation  in  one  meshed  area. 
It  agrees  in  refringenoe  and  birefringence  with  the  acid  margin 
of  neighbouring  plagioclase  crystals,  and  attaches  itself  to  these 
with  identical  orientation.  According  to  this,  it  is  andesine. 
The  ot^r  mineral,  in  which  this  andesine  is  embedded,  might, 
in  harmony  with  the  not  inconsiderable  potash  content  of  the 
rock,  be  orthoclase.    Quartz  appears  to  be  entirely  absent. 

The  sparse  iron  oxide  is  attracted  by  the  magnet ;  but  accord- 
ing to  tne  titanic  acid  content  of  the  total  analysis,  which  con- 
si&rably  exceeds  that  of  the  pyroxene,  it  must  be  titaniferous. 
The  analysis  of  the  diabase,  also  by  Professor  Dittrich,  gave 
as  f  (^ows :  — 

I.  II. 

SiOj    62A9  66-14 

TiO,    0-62  0-49 

Al,  O3  16-44  10-3li 

Fe,  O3  2-60  — 

FeO 6-30  6-81 

Mn  O trace  — 

MgO   618  9-92 

CaO 11-71  13-48 

Na,0  2-06  2-13 

K,  0 1-09  0-74 

H3O  under  110° 0*16 

H,0  under  110°......  142 

P,  O5   trace 

100-06 


From  the  molecular  ratios  given  in  column  II.  (all  iron  calcu- 
lated as  FeO)  results  follow  as  under :  — 

8  A  C  Fac  fnmk 

56-6      2-87       7-48      2267       2      4-6       IS'o       lA       7*4       1-03 
58-         8-38      6-80      2234      2       4-         14-         7*7       86      105 

In  the  bottom  row  the  corresponding?  values  are  quoted  from 
Wahl;  for  the  diabase  already  mentioned  from  Kallsholm  on 
Ff^lo.  On  the  whole  the  figures  for  .4,  0.  and  F  are  very  similar. 
The  silica  coefficient  of  Foglo  is  somewhat  higher  than  that  of 
Launceston ;  the  former  rock  contains  some  quartz.  In  Laun- 
ceston  the  lime  soda  felspar,  with  a  very  little  basic  andesine,  is 
essentially  labradorite,  with  bytownite,  down  to  anorthite ;  in 
Fd^o  it  IS  labradorite,  with  only  sporadic  grains  of  bytownite. 
This  finds  expression  in  the  ratio  A  :  C,  and  also  in  the  values 
a  and  c.  The  pyroxene  of  Foglo  contains  only  7  per  cent.  CaO. 
compared  with  that  of  Launceston.  15^  per  cent.  Therefore,  m 
in  tne  former  is  considerably  higher  than  in  the  latter.  The 
alkali  ratio  (n)  is  nearly  the  same  in  both  rocks,  therefore  one 
should  expect  some  orthoclase  also  in  that  of  Foglo. 


REPORT    ON     THE     BELL     MOUNT     AND 
MIDDLESEX   DISTRICT. 

Government  Geologist's  Office, 

Launceston,  17th  June,  1907. 
Sir, 

I  HAVE  the  honour  to  report  that,  in  pursuance  of 
instructions,  I  proceeded  to  this  district  on  the  5th  March, 
with  the  view  of  examining  the  deposits  at  present  being 
proved  or  exploited  by  the  mining  companies  of  the  field. 

There  are  two  routes  of  access  to  the  district.  The  Mole 
Creek-road,  via  Liena  and  Lorinna,  leads  to  the  south  end 
of  the  district  over  a  distance  of  20  miles  to  25  miles.  Ajb 
present  the  field  is  more  easily  accessible  via  Sheffield  and 
Wilmot.  The  coach  takes  the  traveller  from  the  Railton 
railway  station  to  Sheffield,  8  miles;  thence  a  mail-cart 
runs  to  Wilmot,  11  miles.  A  partly-made  road  is  passable 
in  fine  weather  by  spring-cart  or  bullock  teams  from  Wil- 
mot to  the  Shepherd  and  Murphy  Mine,  11  miles,  or 
about  14  miles  to  the  Bull  Plain  selections,  after  which 
the  track  is  used  by  pack-horses  for  5  miles  to  the  Devon 
Mine  on  the  Dove  River. 

Sheffield  is  on  the  high  plain  of  Tertiary  olivine  basalt 
900  feet  above  sea-level,  with  Mt.  Roland  to  the  south  form- 
ing a  rugged,  picturesque  mass,  rising  to  3100  feet  above 
Sheffield.  The  run  to  the  Forth  Valley  is  through  gently 
unditlating  country  covered  with  the  cultivated  fields 
of  thriving  settlers.  The  chocolate  soil,  derived  from  the 
rapid  waste  of  the  basaltic  lava  sheet,  is  highly  favour- 
able for  crops  of  oats  and  potatoes. 

The  older  rocks  are  first  seen  on  descending  into  the 
valley  of  the  Forth.  This  river  has  carved  out  a  deep 
gorge-channel  down  through  the  basalt  capping  into 
underlying  sandstones,  quartzite,  and  conglomerate  of 
undetermined  age.  The  bridge  over  the  river  here  is 
about  200  feet  above  sea-level.  The  road  then  rises  600 
feet  to  the  township  of  Wilmot,  bringing  the  traveller 
again  on  the  basaltic  sheet. 

Wilmot,  11  miles  from  Sheffield,  is  the  centre  of  a  dis- 
trict with  a  present  population  of  800,  which  is  rapidly 
increasing.  Seven  years  ago  dense  scrub  covered  the  site 
of  the  present  township,  but  it  is  now  a  thriving  little 
place,  with  school,  store,  bakery,  post  office,  two  boarding- 
houses,    and    a   butter    factory    which    is    supplied    by    two 
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thousand  cows.  All  the  ore  from  the  mines  passes  through 
Wilmot  to  Devonport,  the  Devon  Company  having  to  pay 
£3  19s.  6d.  per  ton,  and  the  Shepherd  and  Murphy  £2 
12s.  6d.  per  ton.  The  freight  of  potatoes  from  here  to 
Devonport  is  £1  per  ton.  This  myrtle  land  is  all  taken 
up  on  the  divide  between  the  Forth  and  Wilmot  Rivers 
by  sturdy,  independent  farmers,  who  are  busy  scrubbing 
and  dairying,  and  are  laying  the  foundations  of  a  thriv- 
ing pastoral  and  agricultural  industry.  It  is  not  pleasing 
to  see  the  great  destruction  of  timber  which  necessarily 
goes  on  in  the  absence  of  a  railway,  which  would  enable 
it  to  be  conveyed  to  other  parts  of  the  State  where  it 
would  be  used.  Considerable  divergence  of  opinion  as  to 
routes  prevails  in  Barrington,  Sheffield,  and  Wilmot,  and 
the  disagreements  on  this  question  have  perhaps  helped 
to  retard  decision  on  this  matter ;  but  if  the  West  Coa^ 
is  ever  to  be  connected  with  this  part  of  the  island  by  a 
direct  trunk-line  from  Mt.  Farrell  or  Rosebery  to  the 
Mersey,  the  most  direct  and  useful  connection  with  the 
mineral  country  would  be  through  Wilmot. 

The  enterprise  of  the  Wilmot  settlers,  moreover,  has 
advanced  the  question  of  route  considerably  within  the 
last  year  or  two,  and  is  also  now  making  out  pretty  clearly 
the  direction  in  which  settlement  is  destined  to  extend. 
Land  is  now  taken  up  all  along  the  south  road  from  Wil- 
mot to  the  V.D.L.  track,  at  the  Caledonia  Mine,  a  dis- 
tance of  17  miles,  and  selections  are  extending  from  this 
road  in  a  westerly  direction  down  into  the  valley  of  the 
Iris  River  and  up  to  the  boundary  of  the  Middlesex 
Plains  block.  It  is  impossible  to  withhold  admiration  of 
the  energy  with  which  this  great  tract  of  waste  unin- 
habited land  is  being  reclaimed  for  the  service  of  man. 
The  only  caution  necessary  is  to  see  that  in  the  eagerness 
and  rush  mineral-bearing  land  is  not  alienated,  as  there 
is  reason  to  fear  has  happened  in  the  past. 

The  road  rises  to  an  elevation  of  2000  feet  above  sea- 
level  at  Bell  Mount  (so-called  from  its  shape  as  seen  from 
the  Sheffield  side),  and  after  passing  the  Shepherd  and 
Murphy  Mine,  to  which  a  branch  road  descends,  main- 
tains a  general  height  of  2300-2500  feet  as  far  as  Bull 
Plain,  after  which  it  rises  gently  between  100  and  200 
feet  to  the  old  Caledonian  camp  on  the  V.D.L.  Middlesex 
track.  South  of  this  track  is  the  stupendous  gorge  of  the 
Dove  River,  which  has  cut  its  channel  down  1600  feet 
below  the  level  of  the  surrounding  country,  and  flows,  a 
clear  stream  with  much  noise  and  force,  at  the  bottom  of 
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the  valley.  The  heavily  timbered  sides  and  precipitous 
granite  cliffs  between  which  the  rushing  river  pursues  its 
headlong  course  combine  in  producing  a  scene  of  wild, 
nigged  beauty  which  stamps  itself  indelibly  on  the 
traveller's  mind  and  memory. 

Geology. 

The  field  as  a  whole  consists  of  Silurian  strata  overlaid 
in    parts   by   Tertiary  basalt,   and   penetrated   by   granite 
and  quartz-porphyry  usually  considered  to  be  of  Devonian 
age.     Still  older  rocks  (pre-Silurian)  occur  at  Bell  Mount. 
Time  did  not  permit  me  to  visit  Mt.  Roland,  which  is 
a  few  miles  south  of  Sheffield,  and  is  capped  by  conglomer- 
ate and  red  sandstone  dipping  away  gently  to  the  south. 
Mr.  G.  A.  Waller  reported  that  the  bed-rock  underlying 
the   conglomerate  at  Mt.   Roland  is  syenite.     This  has  a 
very  important  bearing  on  the  vexed  question  of  the  age 
of  the  conglomerates  which  so  frequently  form  the  sum- 
mits of  the  mountain  ranges  of  the  West  and  North-West 
Coasts.     This  question  is  not  so  much  whether  they  are 
Upper  Silurian  or  Devonian,  for  we  have  nothing  to  guide 
us  in  this  respect,  as  whether  they  are  prior  or  subsequent 
to  the  consolidation  of  our  metal- bearing  granites.     The 
fact  that  on  Mt.  Roland  the  conglomerate  reposes  on  the 
granitic  rock  is  suggestive  of  the  intrusion,  and  therefore 
later  age,  of  the  latter,  because  it  can  hardly  be  supposed 
that  the  interval  of  time  available  would  have  been  suffi- 
cient   for   the    denudation    of   the    country    down    to    the 
horizon  of  the  plutonic  rock.     Once,  however,  admit  that 
the  granite  was  intrusive  into  the  conglomerates,  and  the 
search    for   ore-deposits   in   the   latter   need    no   longer   be 
regarded  as  a  vain  quest.     The  hardness  of  the  rock  may 
be  an  unfavourable  feature,  but  veins  of  quartz  do  occur 
in  these  conglomerates,  and  gold,  e.g.^  at  Black  Bluff,  is 
associated  with  them. 

Mr.  G.  A.  Waller  records  Rhynchonella  casts  from  the 
Conglomerate  series  on  the  east  slope  of  Mt.  Jukes  identi- 
cal with  the  Upper  Silurian  specimens  from  Zeehan.  I 
have  recently  received  from  Mr.  Hartwell  Conder,  M.A., 
a  tubicolar  fossil  cast  from  the  conglomerate  on  the  peaks 
of  Mt.  Lyell  similar  to  those  found  in  the  fossiliferous 
sandstone  at  the  Lyell  Blocks  Mine,  and  frequent  also  in 
the  Silurian  strata  of  the  Middlesex  district.  These  occur- 
rences make  the  pre-granite  age  of  the  conglomerates  very 
probable. 
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An  outcrop  of  quartzite  is  seen  on  the  road  from  Wil- 
mot,  on  A.  C.  Hall's  farm;  also  yellow  sandstone.  This 
in  all  probability  belongs  to  the  Silurian.  On  the  south 
boundary  of  the  Parish  of  Narrawa  the  basaltic  soil  is 
left  at  Sloane's  farm,  and  the  series  of  ancient  schists,  flag- 
stones, sandstones,  and  quartz-porphyry  begins.  These 
form  the  hill  known  as  Bell  Mount,  round  the  eastern 
and  southern  flanks  of  which  the  road  winds,  exposing 
the  edges  of  the  strata  at  about  2000  feet  above  sea-level. 
Thinly-bedded  purple  flagstones  or  arenaceous  slates 
strike  N.W.-S.E.,  almost  vertical  or  with  a  slight  dip  to 
the  north-east.  These  are  followed  by  hard  pink  sand- 
stone and  a  brown  schistose  quartz-porphyry. 

The  Bell  Mount  flags  and  porphyry  are  the  oldest  rocks 
in  the  district.  They  are  almost  certainly  pre-Silurian, 
but  nothing  more  definite  at  present  can  be  said  about 
their  age.  Quartz  veins  occur  in  them,  and  indications  of 
copper  ore  exist.  These  strata  form  a  belt  which  eWdently 
extends  a  little  to  the  south,  for  similar  rock  has  been 
observed  on  the  Narrawa  section,  but  it  is  cut  out  further 
south  by  the  Silurian  sandstones  and  granite. 

After  leaving  the  schist  belt  alternating  exposures  of 
Silurian  sandstones  and  Tertiary  basalt  occur.  Just  where 
the  branch  road  goes  off  to  the  Shepherd  and  Murphy 
Mine  on  W.  D.  Weston's  block  is  quartzite,  which  dis- 
appears under  the  basaltic  covering  going  south.  The 
main  road  passes  over  the  basalt  in  the  north  part  of 
Section  1332,  T.  J.  Gierke,  but  then  enters  the  Silurian 
sandstones  and  quartzite  country  for  the  remainder  of 
that  section  and  the  one  immediately  south,  when  high 
basaltic  land  supervenes  and  continues  south  as  far  as 
R.  Quail's  104-acre  section.  At  the  creek  south  of  this 
similar  Silurian  sandstones  and  conglomerates  continue 
as  far  as  the  edge  of  the  Dove  River  Gorge. 

The  sandstone,  with  characteristic  fossil  cast«  and 
impressions,  extends,  with  interruptions  by  granite  and 
quartz-porphyry  intrusions,  over  the  Shepherd  and  Mur- 
phy and  All  Nations  sections,  where  it  carries  tin  and 
wolfram  lodes.  It  is  seen  at  the  Galedonian  camp  and 
along  the  Five-mile  Rise,  as  well  as  on  Mt.  Glaude'on  the 
east  side  of  the  Forth.  It  is  often  hardened  into  a  white 
quartzite.  The  most  abundant  fossil  or  impression  of 
some  organic  remains  is  what  is  locally  called  "  pipe-stem," 
somewhat  resembling  in  form  a  part  of  the  stem  of  an 
ordinary  clay  pipe.  These  are  sometimes  a  foot  in  length, 
and  slightly  curved.     They  lie  in  all  directions,  sometimes 
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parallel  with  the  bedding,  sometimes  vertical,  and  project 
from  the  surfaces  of  weathered  stones,  though  their  sub- 
stance is  wholly  made  up  of  quartz  grains,  and  no  struc- 
tural parts  have  been  preserved.     Mr.  Robt.  Etheridge,  of 
the   Australian   Museum,   Sydney,   to  whom   I   submitted 
specimens,    had   thin   sections   prepared    for   microscopical 
examination,  but  in  the  absence  of  any  signs  of  structure 
could    not   undertake   to   say    what   the   specimens   might 
represent.     The  forms  which  they  most  resemble  appear 
to  me  to  be  the  dwelling-tubes  constructed  by  some  tubico- 
lar  annelides,   and  if  we  must  give  the  rock  some  more 
definite    name    than    ''  pipe-stem,''    I    should    think    that 
tubicolar  sandstone   would   be   a   convenient   one   for   the 
time. 

Dr.  Noetling,  late  paleontologist  on  the  Geological 
Survey  of  India,  to  whom  I  showed  the  rock,  also  thought 
this  interpretation  a  probable  one.  The  same  organisms 
occur  at  the  base  of  Mt.  Zeehan  in  similar  white  sand- 
stone underlying  conformably  the  fossiliferous  limestones, 
sandstones,  &c.,  of  the  Zeehan  mining  field,  which,  from 
Mr.  Etheridge's  determination  of  the  fossils,  are  estab- 
lished as  of  Upper  Silurian  age.  According  to  Mr.  Wal- 
ler's ideal  section  of  Mount  Zeehan,  this  tubicolar  sand- 
stone overlies  the  conglomerate,  which  he  regards  as  the 
basal  formation  of  the  Upper  Silurian.  Examination  of 
the  conglomerates  in  different  localities  is  needful  before 
any  general  statement  can  be  propounded  with  confidence, 
but  meanwhile  evidence  of  a  close  association  between  the 
two  series  is  accumulating.  This  sandstone  forms  such  an 
excellent  stratigraphical  horizon  that  its  relations  with 
its  associated  beds  become  very  important  for  Tasmanian 
geology,  and  no  opportunity  of  examination  of  it  or  the 
conglomerates  in  different  places  should  be  lost. 

Mr.  Waller  sent  some  of  the  other  fossils  collected  from 
this  rock  near  Bell  Mount  and  at  the  Five-mile  Rise  to 
Mr.  R.  Etheridge  for  determination,  and  as  his  identifi- 
cations have  not  yet  been  published,  I  place  them  on 
record.     Mr.  Etheridge  says :  — 

"  The  trilobite  consists  of  the  thorax  and  pygidium  of 
one  of  the  Phacopidae,  either  Phacops  proper  or  Haus- 
mannia,  but  without  the  cephalon  (or  head)  it  is  difficult 
tio  say  which. 

"  The    Rhynchonella    I    believe    to    be    R.    borealis,    v. 
Schlotheimii  of  the  Middle  and  Upper  Silurian. 

"  The  remains  in  the  yellow  mudstone  from  the  vicinity 
-of  Bell  Mount  are  two:     one  is  the  surface  cast  of  the 
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corallite  mouths  of  a  monticuliporid  coral,  but  in  this 
condition  unnameable ;  the  other  is  the  impression  of  the 
valve  of  an  Orthis  of  the  type  of  O.  calligramma,  Dalman, 
of  Middle  Silurian  age." 

The  sandstone  and  conglomerate  formations  extend  west- 
ward across  the  Iris  River,  the  higher  ground  at  Stor- 
mont  and  Black  Bluff  being  conglomerate.  In  the  Bis- 
muth Creek  below  the  Shepherd  and  Murphy  Mine,  on 
Mr.  T.  J.  Gierke's  Section  2853,  a  dark  limestone  crosses 
the  stream,  and  more  of  this  rock  is  seen  on  A.  C.  Hall's 
section,  237  acres,  towards  the  Iris  River. 

On  the  Shepherd  and  Murphy  Section  1437-91m,  under 
the  battery  and  extending  south  up  the  hill,  is  a  bed  of 
woUastonite-epidote  rock  much  charged  with  magnetite 
and  intersected  freely  by  veins  of  a  flesh-coloured  lime 
silicate  mineral  which  has  not  yet  been  accurately  deter- 
mined, but  which  appears  to  be  wollastcnite.  A  tin- 
wolfram-bismuth  lode  passes  through  this  bed,  which  is 
conformable  with  Silurian  quartzite  and  sandstone  (the 
tubicolar  sandstone).  The  bed  must  have  originally  been 
limestone,  and  is  a  striking  sample  of  contact  metamor- 
phism,  the  substance  of  the  rock  with  the  newly-formed 
lime  minerals  (wollastonite,  epidote,  vesuvianite,  diopside, 
garnet,  being  the  result  of  silication  of  the  original  lime- 
stone. The  iron  may  be  due  to  one  of  two  nrocesses, 
named  by  von  Hise,  either  deposition  from  solutions 
carrying  carbonate  of  iron,  or  the  incomplete  oxidation 
of  the  ferrous  iron  of  the  new  silicates.  Or  there  is  the 
direct  contact  theory,  according  to  which  the  iron  is  sup- 
posed to  have  been  derived  in  solution  from  the  granite 
associated  with  the  gases  or  solutions  which  have  per- 
meated the  sedimentary  rock  and  caused  its  meta- 
morphism.  The  nearest  exposure  of  granite  rock  at  the 
Shepherd  and  Murphy  is  the  quartz-porphyry  in  the  south- 
east crrner  of  Section  2 134-9  1m,  which  no  doubt  underlies 
the  field,  and  is  responsible  for  the  metamorphism. 

A  belt  of  quartz-porphyry  and  granite  stretches  across 
the   countrv    from    west   to   east   on   the   southern   half   of 

^  

Section  949m,  T.  J.  Gierke,  on  Section  950m,  H.  Gonder, 
on  part  of  Section  1037-m,  E.  W.  Glarke,  across  the  Dal- 
coath  sections  and  the  blocks  south  of  the  Narrawa  Greek 
to  Mt.  Glaude.  It  reappears  a  couple  of  hundred  feet 
down  the  Dove  River  Valley,  and  continues  across  the 
river  till  it  meets  with  the  ancient  mica  schists.  There  is 
reason    therefore    to    believe    that    granite    or    quartz-por- 
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phyry  exists  at  no  great  depth  below  the  surface,  between 
the  Shepherd  and  Murphy  and  the  Caledonian  Mine. 

The  granite  is  everywhere  to  be  regarded  as  the  factor 
governing  the  mineralisation  of  the  rocks  in  this  field. 
Although  lodes  may  be  met  with  in  the  sedimentary 
strata,  the  metals  which  they  contain  (tin,  wolfram,  bis- 
muth, molybdenite,  copper,  lead,  gold,  silver)  obviously 
had  their  source  in  the  granite  magma.  Vogt's  views  of 
the  formation  of  tin  veins  still  represent  those  most  gener- 
ally held,  viz.,  that  they  originated  during  the  consolida- 
tion of  granite  or  immediately  afterwards,  and  that  the 
genetic  process  consisted  in  an  extraction  from  the  siliceous 
magma  by  means  of  hydrofluoric  and  hydrochloric  acids 
of  fluorides  of  silicon,  tin,  boron,  and  lithium. 

The  solution  was  pneumatolytic,  the  substances  existing 
as  gases  contained  in  solutions,  and  ascending  in  existing 
channels  in  which  the  deposition  of  the  metals  took  place. 
The  wall  rocks  were  usually  metasomatically  altered  at 
the  same  time. 

The  deposits  which  are  met  with  in  the  district  may  be 
-classified  as — 

1.  Pyrito-spathic  lead  veins — Devon  Mine. 

2.  Pyritic  lead  veins — West  side  of  Bell  Mount. 

3.  Quartz-topaz,    bismuth- wolf ram-cassiterite    veins — 

Shepherd  and  Murphy. 

4.  Quartz,  bismuth -tungsten  veins — All  Nations. 

5.  Tin-bearing  stockworks  in  granite  and  quartz-por- 

phyry— Dalcoath  and  AJl  Nations. 

6.  Cupriferous  quartz  veins — Narrawa. 

7.  Pyritic  gold,  quartz  veins — Old  Caledonian. 

8.  Alluvial  deposits  of  gold,  tin,  and  wolfram. 
Thus,  the  district  is  eminently  a  mineral  one,  and  now 

that  it  is  being  brought  more  in  contact  with  the  settle- 
Oients  of  the  North-West  Coast,  prospecting  may  receive 
a  fresh  impulse  and  fresh  discoveries  be  made. 

It  would  have  an  important  effect  on  exploration  if  it 
could  be  determined  that  certain  minerals  in  this  district 
are  characteristic  of  certain  horizons.  There  is,  however, 
nothing  to  show  that  any  one  of  the  metals  affects  a 
greater  or  less  depth  than  any  other. 

The  silver-lead  lode  at  the  Devon  Mine  is  at  the  lowest 
depth  of  any  in  the  field,  both  absolutely  and  relatively, 
viz.,  1100  feet  above  sea-level  and  1400  feet  below  the 
upper  surface  of  the  granite  in  a  quartz-porphyry  modi- 
fication of  the  granite  mass.  The  minerals  of  the  lode  are 
gold  and  silver  bearing  galena  and  a  little  chalcopyrite. 
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The  next  lowest  occurrence  which  I  visited  is  a  foi*ma- 
tion  in  granite-porphyry  south  of  the  Narrawa  Creek,  on 
the  fall  to  the  Forth  River,  sunk  upon  by  Mr.  Black. 
This  is  about  1600  feet  above  sea-level.  The  metals  are 
wolfram,  bismuth,  molybdenum,  and  a  little  gold. 

The  Narrawa  lode  has  been  opened  upon  in  quartzite 
or  indurated  sandstone  at  about  the  same  level  as  the 
preceding.  The  minerals  present  are  silver,  chalcopyrite, 
wolfram,  and  gold. 

The  Shepherd  and  Murphy  lodes  are  in  metamorphosed 
limestone  and  sandstone  (or  quartzite),  at  a  height  of  from 
1800  to  2200  feet  above  sea-level.  These  carry  tin,  wolf- 
ram, bismuth,  and  a  little  molybdenite. 

The  All  Nations  lode  is  in  sandstone  (or  quartzite),  at 
from  2300  to  2400  feet  above  the  sea,  and  contains  wolf- 
ram, with  a  little  gold,  bismuth,  and  a  minute  quantity 
of  molybdenite.  In  the  quartz-porphyry  on  the  same  pro- 
perty tin  and  wolfram  are  disseminated. 

It  must  be  remembered  that  all  the  occurrences  were 
once  deep-seated,  and  that  present  heights  above  sea- 
level  have  no  real  bearing  on  the  subject.  The  real  datum 
line  in  the  enquiry  is  the  upper  surface  of  the  granite  or 
porphyry.  In  the,  case  of  the  Devon  Mine  the  upper  sur- 
face is  200  feet  below  the  level  of  the  tableland,  so  that 
that  lode  is  really  being  worked  at  a  considerable  depth 
below  the  boundary  of  the  granite.  It  is  singular  that  no 
tin  has  been  discovered  in  this  lode. 

With  regard  to  the  porphyry  at  the  All  Nations  it  is 
impossible  to  say  how  much  of  it  has  been  removed  by 
denudation,  but  having  regard  to  the  proximity  of  the 
Upper  Silurian  sediments  it  is  not  likely  that  the  quan- 
tity wasted  away  has  been  considerable,  and  the  lodes  in 
sandstone  on  that  property  and  at  the  Shepherd  and  Mur- 
phy cannot  be  very  far  from  underlying  granitic  rock. 

T!ie  conclusion  therefore  is  that  superficially  the  tin 
and  wflTram  deposits  of  the  district  appear  to  prevail  at 
no  great  distance  from  the  boundary-line  between  the 
sedimentary  and  the  granitic  rocks,  penetrating  into  the 
granite  and  porphyry  on  the  one  side  and  into  the  over- 
lying sandstones  on  the  other. 

This  does  not  mean  that  wolfram  or  tin  ore  will  neces- 
sarily die  out  as  depth  is  gained,  which  would  be  an 
unwarrantable  inference,  but  simply  that  in  this  field, 
as  far  as  can  be  seen  from  the  few  trials  which  have  been 
made,  tin  or  wolfram  veins  most  likely  to  be  profitable 
should  be  looked  for  in  the  porphyries  and  granite  of  the 
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tableland  and  in  the  sandstones  and  quartzites  adjacent 
to  these.  There  is  a  very  widely-spread  idea  that  wolf- 
ram pinches  and  disappears  in  depth.  This  distrust  is, 
I  believe,  largely  due  to  the  irregularity  of  the  deposits 
in  general.  It  is  what  may  be  described  as  a  patchy 
mineral,  occurring  often  in  rich  bunches  with  intervening 
blanks.  This  irregularity  leads  to  irregular  and  costly 
mining,  and  when  a  blank  is  struck  confidence  in  the  mine 
frequently  disappears  and  work  is  suspended.  Thus,  wolf- 
ram minings  perhaps  more  than  any  other,  is  marked  by 
an  abundance  of  abandoned  attempts. 

As  a  compensation  in  wolfram  mining,  the  vughs  and 
bunchy  deposits  often  yield  large  quantities  of  ore. 

The  same  remarks  apply  to  tin  ore.  Tin  lodes  ire 
admittedly  extremely  variable,  and  there  is  gennally 
some  uncertainty  as  to  the  permanence  of  any  pai;:icujar 
shoot  or  pay  zone.  But  the  occurrence  of  a  blank  should 
not  lead  to  the  belief  that  the  deposit  as  a  whole  is 
exhausted. 

Where  tin  and  wolfram  are  in  separate  lodes,  difl&cul- 
ties  in  treatment  are  non-existent;  but  where  these  ores 
co-exist  in  the  same  lode,  and  as  at  the  Shepherd  and  Mur- 
phy Mine  with  bismuth  as  well,  there  is  more  trouble,  as 
the  concentrates  have  to  be  subjected  to  a  process  of  mag- 
netic separation  before  anything  like  the  full  value  of  the 
ore  can  be  realised. 

The  demand  for  metallic  tungsten   has  fluctuated  con- 
siderably   during   the    last    few    years,    but    has   increased 
recently  with  its  growing  applications  and  uses  in  indus- 
try.    It  has  long  been  familiar  as  an  ingredient  in  the 
st^el   used   for   armour-plates,    but   a   great   use   for   it   at 
present   is  in   making  the   self-hardening  steels   for   lathe 
tools,    enabling   lathes   to    be    driven    at   a    much    greater 
speed   than  when  ordinary  tool-steel  is  used.     The  point 
Seems  to  be  that  the  friction  heat  which  softens  the  com- 
mon carbon  steel  tool  does  not  aflFect  the  tungsten  steel. 
This  means  a  thorough  revolution  in  works  plants,  and  the 
consequence  is  that  the  world  is  being  scoured  for  wolf- 
ram   deposits    at    present.      The    recently-created    motor 
industry  is  also  absorbing  increasing  quantities  of  tung- 
sten steel.     A  new  metallic  filament  lamp,  known  as  the 
Zircon- Wolf  ram    lamp,    has   lately    been   introduced,    and 
this  application  will  increase  the  demand  still  further. 

Molybdenum  is  now  being  used  for  the  same  metallur- 
^cal  purpose  as  tungsten.     It  occurs  in  minute  quantities. 


as  the  sulphide,  molybdenite,  on  the  Shepherd  and'Mur- 
phy.  All  Nations,  and  Packett's  sections,  but  nothing 
sufficient  to  be  payable  has  been  discovered. 

It  is  however  widely  disseminated  in  the  granite  and 
porphyry  of  the  district,  and  possibly  some  deposits  of 
value  may  eventually  be  discovered. 

Shepherd  and  Murphy  Mine. 

This  property  is  12  miles  south-west  from  Wilmot,  and 
comprises  the  following  sections,  charted  in  the  name  of 
W.  G.  Soper:— 1802-M,  79  acres;  1437-91m,  80  acres; 
1456-91M,  80  acres;  2134-91m,  78  acres;  and  187-93w, 
5  acres.  The  mine  is  on  Section  1437,  on  the  northern 
slope  of  a  hill  spur  descending  to  Bismuth  Creek.  The 
country  to  the  north,  west,  and  south  of  the  mine  is  Ter- 
tiary basalt,  but  at  the  mine  itself  and  across  the  creek  on 
the  east  the  lava  sheet  has  been  denuded,  and  the  Silurian 
sandstone,  or  occasionally  quartzite,  is  exposed.  Some 
abrupt  cliffs  of  solid  basalt  occur  in  the  creek  and  on  the 
roadside  near  the  bridge,  so  that  it  is  very  evident  that 
this  valley  must  be  of  considerable  age,  and  has  been 
gouged  out  again  through  the  basalt  sheet,  or  the  present 
creek  crosses  the  channel  of  the  older  one,  which  was 
running  east  and  west.  At  any  rate,  the  old  channel  was 
very  deep  where  the  bridge  is  now. 

Seven  parallel  lodes  have  been  discovered  on  the  hill 
spur,  running  east  and  west.  Of  these^  Nos.  2,  4,  and  6 
are  the  most  important.  No.  6  is  the  most  northerly,  600 
feet  south  of  it  is  No.  4  lode,  while  No.  5  lode  is  93  feet 
north  of  No.  4.  No.  3  lode  is  87  feet  south  of  No.  4,  and 
No.  2  lode  is  142  feet  south  of  No.  4.  No.  1  lode  is  about 
150  feet  south  of  No.  2  lode. 

No.  6  is  the  lode  on  which  most  of  the  work  has  been 
done  recently.  At  about  50  feet  above  the  creek  at  the 
battery  a  crosscut  adit  (No.  3  adit)  has  been  driven  390 
feet  in  a  south-easterly  direction,  intersecting  the  lode  at 
tliat  distance.  From  the  point  of  intersection  a  drive  has 
followed  the  course  of  the  lode  for  350  feet,  with  a  mean 
bearing  of  a  degree  or  two  south  of  east.  The  lode  is 
vertical,  or  with  a  northerly  underlay  if  any,  and  aver- 
ages about  22  inches  in  width.  Its  economic  minerals  are 
cassiterite,  wolframite,  and  bismuthinite,  in  varying  pro- 
portions. Roughly,  the  concentrates  assay  about  33  per 
cent,  each  of  tin  and  wolfram.  Thus,  the  last  lot  of  con- 
centrates from  the  mill  went  325  per  cent  tin   and  308 
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per  cent,  wolfram.  The  gangue  is  quartz,  accompanied  by 
paie  fluorite,  calcite,  wollastonite,  occasionally  spodumene, 
a  hydrated  mica,  and  a  little  topaz.  The  adit  has  been 
continued  12  feet  beyond  the  intersection  of  the  lode. 
The  country  which  it  has  traversed  from  start  to  finish  is 
a  belt  of  a  peculiar  massive-looking  rock,  breaking  into 
large  heads  like  an  eruptive.  There  can  be  no  doubt,  how- 
ever, that  it  is  a  metamorphic  rock,  and  was  originally 
limestone.  Its  essential  components  are  lime  minerals, 
wollastonite,  vesuvianite,  epidote,  garnet.  Numerous 
veins  of  a  flesh-coloured  mineral  intersect  it,  which  have  a 
superficial  resemblance  to  felspar  or  carbonate  of  man- 
ganese. From  investigations,  however,  carried  out  by 
Mr.  W.  F.  Petterd,  it  would  appear  that  the  mineral  is  . 
wollastonite  (silicate  of  lime). 

The  presence  of  a  good  deal  of  magnetite  makes  the 
rock  dark.  Green  mica  is  abundant  in  it  locally.  Lime- 
stone crops  out  a  little  further  north,  in  the  banks  of  the 
Bismuth  Creek,  on  T.  J.  Gierke's  Section  2853-m,  and  I 
picked  up  stones  of  it  on  Hall's  237  acres  towards  the  Iris 
River.  On  this  section  Mr.  Selwyn  Brown  found  the 
metamorphic  rock  again,  but  I  was  unable  to  verify  this. 
The  drive  west  on  the  lode  continues  in  the  metamorphic 
lime-rock  for  about  120  feet,  and  then  passes  into  quartz- 
ite  or  crystalline  Silurian  sandstone.  The  junction  of  the 
two  rocks  in  the  drive  is  very  difficult  to  fix  accurately, 
as  the  metamorphic  rock  loses  its  magnetite,  and  becomes 
lighter  in  colour  as  well  as  less  massive  and  softer.  As 
the  rock  grows  softer  the  lode  improves.  Owing  to  the 
heads  in  the  rock  its  true  bearing  is  not  easy  to  determine, 
but  it  appeared  to  me  that  the  general  strike  was  east  of 
north,  and  the  underlay  west  of  north,  the  quartzite 
underlying  it.  But  I  must  confess  there  is  some  doubt 
about  this,  owing  to  the  difficulty  mentioned.  At  the  east 
end  of  the  drive  the  lode  splits,  and  a  rise  is  going  up  on 
one  of  the  legs  to  the  level  above.  A  block  of  lode  350 
feet  long  by  100  feet  in  height  has  therefore  been  made 
accessible  by  this  drive,  and  Mr.  Hitchcock,  the  mining 
manager,  estimates  on  a  conservative  basis  that  it  will 
yield  3000  tons  of  ore  stuflF.  At  the  west  end  of  the  drive 
the  lode  has  also  split,  and  how  it  behaves  further  west 
can  only  be  ascertained  by  continuing  the  drive  in  that 
direction.  The  backs  westward,  however,  will  diminish, 
as  there  is  a  depression  in  the  ground.  It  is  uncertain, 
too,  whether  the  drive  would  pass  under  the  basalt  or  into 
it,  for  there  is  some  reason  to  fear  that  the  volcanic  rock  is 
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deeper  to  the  west.  However,  it  is  a  work  that  will  have 
to  be  done  some  time  or  other. 

The  same  lode  was  formerly  cut  in  No.  2  adit  100  feet 
above  the  No.  3,  at  a  point  50  feet  east  of  the  rise  at  the 
end  of  No.  3  level,  and  was  driven  on  86  feet  east  and 
227  feet  west.  The  adit  was  begun  in  soft  shale  and  clay, 
changing  to  quartzite  a  few  yards  in.  This  is  just  south 
of  the  boundary  of  the  metamorphic  lime-rock.  At  80 
feet  west  the  stopes  begin,  and  have  been  carried  to  sur- 
face, a  height  of  30  to  50  feet  above  the  level,  on  a  lode 
between  1  and  2  feet  in  width.  Going  west  the  lode 
passed  into  the  wollastonite  rock  and  improved,  which  is 
in  accordance  with  what  has  been  observed  in  the  level 
below.  The  split  in  the  lode  corresponds  with  the  one 
below. 

The  lode,  although  split  going  east,  maintains  the  same 
width  of  gangue  in  the  aggregate,  and  the  drive  should 
be  continued  east  for  exploratory  purposes,  even  though 
there  is  an  east  blank  in  the  level  above.  A  fresh  shoot 
of  ore  must  in  time  be  met  with.  A  work  of  prime 
importance  also  is  to  extend  the  low  adit  so  as  to  intersect 
the  other  lodes  in  the  hill.  The  owners  will  then  be  in  a 
first-class  position  for  developing  their  property. 

Xo.  5  aifd  yo.  5a.  Lodes. — These  are  comparatively 
unimportant  at  present.  No  55-  has  been  driven  on  a  law 
yards  east  and  west.  The  lode  is  in  quartzite  country,  and 
from  5  to  8  inches  wide,  decreasing  going  west.  A  few 
xeet  further  south  is  No.  5  lode,  containing  a  little  wflf- 
ram,  but  only  4  inches  in  width.  These  two  veins  are  only 
12  feet  apart,  and  will  possibly  be  found  to  unite. 

\o.  4  Lode. — This  has  been  intersected  by  No.  1  adit 
230  feet  above  the  No.  3  adit  in  258  feet  of  driving,  and 
driven  upon  85  feet  east  and  63  feet  west. 

The  lode  above  this  level  has  been  stoped  to  surface 
some  50  or  60  feet.  As  the  surface  of  the  ground  falls 
both  east  and  west,  nothing  much  is  left  to  work  upon. 
In  the  west  end  the  lode  is  split  up  with  5  to  7  inches  in 
the  middle  of  the  drive  and  a  small  seam  on  each  side. 
A  little  coarse  wolfram  is  showing  in  the  gangue.  An 
intermediate  level  driven  west  comes  in  from  the  surface 
35  feet  above  it,  and  the  ground  has  been  stoped  out 
between  the  two.  A  block  of  lode  180  feet  by  60  feet  has 
been  stoped  away  here.  The  mouth  of  the  intermediate 
adit  is  130  feet  from  the  east  boundary  of  section,  or  from 
the  No.  1  adit  to  the  section  boundary  400  feet. 
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This  No.  4  lode  has  ranged  between  8  inches  and  2  feet 
in  width,  and  carried  profitable  quantities  of  tin  ore,  with 
wolfram  and  bismuthinite  and  carbonate  of  bismuth. 

Further  east  near  the  creek,  just  east  of  the  boundary- 
line  of  Section  2134,  a  short  adit  (creek  drive)  has  been 
driven  south-west  for  100  feet,  and  then  continued  west 
for  21  feet  on  No.  4  lode  or  one  of  its  forks.  The  lode 
gangue  shows  a  little  tin  oxide,  wolfram,  molybdenite, 
bismuthinite.  This  drive  is  87  feet  below  the  other  work- 
ings on  No.  4  lode,  and  is  a  piece  of  work  which  ought  to 
be  continued,  so  as  to  come  below  the  old  stopes  above 
the  levels  from  No.  1  adit.  Continuing  the  drive  about 
100  feet  would  bring  it  below  ore  worked  out  at  surface 
above  the  entrance  to  the  intermediate  adit,  and  an  addi- 
tional 100  feet  would  lead  to  below  the  old  stopes  men- 
tioned above. 

No.  3  Lode, — This  was  intersected  by  No.  1  adit  87  feet 
south  of  No.  4  lode.  It  is,  however,  merely  a  lode-track, 
and  no  work  has  been  done  on  it. 

No,  2  Lode. — This  has  been  cut  by  No.  1  adit  145  feet 
south  of  No.  4  lode,  and  has  been  driven  upon  163  feet 
east  and  100  feet  west.  This  lode  and  No.  4  were  the 
lodes  that  were  worked  in  Mr.  Mitchell's  time.  No.  2  has 
an  average  width  of  15  inches.  Westward  it  will  go  into 
shallow  country.  It  had  some  good  shoots  of  bismuth 
ore,  with  tin  and  wolfram. 

No.  1  Lode. — The  adit  has  been  continued  168  feet 
further  south,  and  beyond  the  south  boundary  of  the  sec- 
tion. No.  1  lode  is  a  vein  140  feet  south  of  No.  2,  and 
parallel  in  direction  to  the  others. 

The  present  position  as  regards  ore  at  this  mine  seems 
to  be  as  follows :  — Nearly  200  tons  of  ore  stuff  ready  for 
crushing  were  stacked  outside  the  adits  at  the  time  of  my 
visit,  and  ground  estimated  to  yield  between  5000  and 
6000  tons  of  ore  stuff  has  been  made  accessible.  At 
present  the  east  end  on  No.  6  lode  and  the  end  in  the 
creek  drive  on  No.  4  are  perhaps  not  payable  to  drive,  but 
having  been  driven  the  lode  above  them  is  payable  to 
stope  away.  The  split  in  the  east  end  of  No.  6  forms 
two  branches  each  8  or  10  inches  wide,  and  these  are  still 
separate  in  the  rise  25  feet  above  the  level. 

In  the  level  the  north  branch  is  being  carried,  and  the 
south  one  left  for  a  time.  The  two  ends  mentioned  must 
be  kept  going,  for  two  levels  should  always  be  advancing 
if  the  ore  reserves  are  to  be  maintained.     Once  the  dress- 
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ing-floors  start  there  will  be  a  constant  drain  on  the  stocks 
of  ore  in  the  mine,  and  progressive  mine  work  will  become 
more  than  ever  a  necessity.  The  floors  were  being 
remodelled  at  the  time  of  my  visit,  and  when  ready  they 
will  comprise  stone-breaker,  rolls,  jigs,  10  heads  of  stamps, 
2  Wilfley  tables,  and  2  Frue  vanners,  and  it  is  intended 
eventually  to  erect  a  magnetic  separator  at  the  mine. 

The  concentrates  have  an  average  value  of  about  £100 
per  ton,  which  would  give  a  value  of  £3  to  each  ton  of 
crude  ore.  An  improved  water  supply  is  being  provided 
by  the  construction  of  a  race  5J  miles  from  the  Weaning 
Paddock  Creek.  The  lodes,  though  small,  are  persistent, 
and  though  several  little  displacements  of  them  occur 
there  is  no  serious  faulting  noticeable.  There  is  very  little 
doubt  as  to  their  continuance  eastwards  across  the  creek 
into  the  adjoining  hill  on  Sections  1332  and  2134,  and 
there  is  also  no  conceivable  reason  why  they  should  not 
continue  west  across  Section  1802  (with  possible  inter- 
ruptions by  basalt)  into  A.  C.  Hall's  private  land.  For 
my  own  part  I  have  not  the  slightest  doubt  but  that  they 
are  there,  and  that  some  of  this  important  group  of  veins 
extend  right  through  from  the  Iris  River  on  the  west  to 
beyond  the  All  Nations  sections  on  the  east.  In  the  latter 
direction  they  will  eventually  enter  the  granite-porphyry 
rock  exposed  at  surface.  The  great  piece  of  work  which 
in  the  future  lies  before  the  mine-owners  is  to  prove  the 
lodes  in  the  hill  by  continuing  the  low  adit  right  across 
the  lode  zone. 

Up  the  hill  in  basaltic  alluvial  clay  are  boulders  of 
cemented  conglomerate,  containing  layers  or  bands  of 
coarse  black  tin  oxide  accompanied  by  some  topaz.  The 
conglomerate  consists  of  quartzite  pebbles  bound  together 
by  a  siliceous  cement,  and  is  apparently  the  debris  of  an 
old  alluvial  deposit  which  has  covered  these  lodes  at  one 
time  or  other.  The  most  probable  explanation  is  that  the 
deposit  was  covered  by  the  Tertiary  basalt,  and  has  been 
subsequently  broken  up  and  released  by  its  denudation. 

From  the  point  of  view  of  the  mineralogist  and  mining 
geologist  the  lode  at  the  Shepherd  and  Murphy  Mine 
possesses  a  certain  degree  of  interest.  The  coarse  crystal- 
lisation of  the  gangue  minerals  might  easily  suggest  a 
comparison  with  the  structure  of  pegmatitic  veins,  and 
this  reference  is  strengthened  by  the  occurrence  of  beryl 
and  spodumene,  but  there  is  a  singular  absence  of  felspar 
and  original  mica. 
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The  process  which  has  been  at  work  seems  to  have  been 
that  usually  concerned  in  tin  ore  deposition,  not  dry  sub- 
limation, but  deposition  from  gaseous  solutions.  Hence 
we  see  the  usual  association  of  tin  ore  with  the  fluorides 
(fluorspar  and  topaz)  and  hydrated  mica,  accompanied, 
however,  by  the  lime  products  of  the  metamorphosed  lime- 
stone through  which  the  lode  passes  for  a  certain  distance 
(wollastonite,  calcite,  vesuvianite,  epidote,  &c.).  The 
hydrated  mica  in  the  lode,  colourless  to  light-green  in 
colour,  requires  analysis  for  exact  identification  of  the 
species  to  which  it  belongs.  There  can  be  no  doubt,  how- 
ever, that  it  is  secondary.  Such  micas  are  known  in  some 
instances  to  have  been  derived  from  topaz  and  spodumene. 
The  large  flesh-coloured  patches  of  the  silicate  of  lime, 
wollastonite,  in  rosetted  aggregates  are  striking  character- 
istics of  some  portions  of  the  lode. 

A  complete  investigation  of  the  complex  mineral  com- 
position of  these  lodes  may  be  recommended  to  students. 

All  Nations  Wolfram  Mine. 

This  property  comprises  four  mineral  sections,  viz. :  — 
1332-M,  78  acres;  1019  and  949-m,  each  78  acres,  T.  J. 
Gierke;  and  2853-m,  80  acres,  T.  J.  Gierke.  These  are 
situate  about  12  miles  south-west  of  Wilmot  township^ 
the  main  road  from  Wilmot  towai'ds  the  Caledonian 
Mine  passing  through  the  central  (1332-m)  section  at  an 
elevation  of  about  2000  feet  above  sea-level. 

The  main  or  No.  6  lode  of  the  adjoining  Shepherd  and 
Murphy  Mine  has  been  worked  to  within  700  feet  of  the 
west  boundary  of  Section  1332,  and  will  apparently  cross 
that  boundary  into  the  All  Nations  property  at  about  290 
feet  north  of  the  south-west  corner  peg.  The  ground, 
covered  with  standing  timber,  then  rises  to  the  east  to  a. 
height  of  about  600  feet,  and  no  attempt  has  been  made 
as  yet  to  trace  the  lode  through  the  section,  but  at  3 
chains  north  of  the  south-east  corner  peg  of  Section  1332 
the  wolfram  lode-line  has  been  shown  by  a  few  trenches 
to  cross  the  south-west  portion  of  Section  101  9-m  and  enter 
Section  949-m  in  a  direction  10  degrees  south  of  east.  The 
last  traverses  in  the  east  end  of  the  Shepherd  and  Murphy 
No.  6  lode  show  a  slight  inclination  to  the  south  of  east, 
and  the  probability  is  that  this  tin- wolf  ram -bismuth  lode 
and  the  All  Nations  wolfram  lode  are  either  identical  or 
connected.  If  so  it  is  a  remarkably  persistent  one,  extend- 
ing through  nearly  three  sections,  and  possibly  still 
further. 
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In  Sections  1019  and  949  the  lode  has  been  opened  upon 
by  a  deep  open-cut  along  its  course  (now  and  then  deep 
enough  to  necessitate  covering  with  timber)  for  a  length 
of  12A  chains,  including  a  30-feet  tunnel  at  the  western 
end  of  the  workings.  Along  the  open-cut  line  three  shafts 
have  been  sunk,  20  feet,  53  feet,  and  66  feet  from  surface 
respectively. 

The  lode  varies  from  6  inches  to  a  foot,  or  occasionally 
even  to  2  feet,  in  width,  averaging  perhaps  9  inches,  and  has 
been  broken  out  nearly  all  along  the  open  trench  to  a 
depth  of  8  or  9  feet,  in  some  places  to  10  or  12  feet.  It 
underlies  steeply  to  the  south,  while  the  country  dips  to 
the  north.  It  splits  now  and  then,  as  at  the  lower  shaft, 
but  rieunites.  A  branch  has  gone  oflF  north  in  the  open-cut 
opposite  the  camp,  and  is  not  seen  again,  unless  it  has 
joined  the  main  lode  further  east. 

This  lode  is  one  of  the  most  remarkable  in  the  State, 
consisting  of  combed  quartz  crystals  throughout,  some  of 
which  are  of  great  size  and  beauty.  The  crystals  have 
been  noticed  as  large  as  14  inches  in  circumference.  Some 
Are  pellucid  ;  others  are  of  the  smoky  variety.  Vughs  are 
frequent,  and  have  been  as  much  as  2  feet  in  width  and 
6  to  8  feet  long.  From  one  of  these  cavities  as  much  as 
a  ton  of  ore  was  obtained.  The  vughs  are  generally  full 
of  water,  and  the  lode  stuflf  is  very  hard  between  one  vugh 
and  another. 

The  lode  mineral  is  the  tungstate  of  iron,  known  by  the 
name  of  wolfram.  It  occurs  amorphous,  or  occasionally 
in  imperfectly  crystalline  form,  implanted  on  and  between 
the  quartz  crystals  of  the  lode,  and  can  be  very  easily 
separated  from  the  gangue. 

The  present  owners  have  abstracted  simply  the  smalls 
from  the  loose  upper  part  of  the  lode  by  sluicing,  leaving 
the  harder  lode-matter  on  the  banks  of  the  cutting  for 
future  treatment.  The  stones  thrown  out  on  the  banks 
seem  to  be  fairly-well  charged  with  wolfram,  and  good 
dish  prospects  can  be  obtained  everywhere  from  the 
smaller  lode  stuff  associated  with  them. 

A  distinct  feature  of  the  ore  in  this  lode  is  its  purity. 
It  i$  unaccompanied  by  pyrites  or  any  deleterious  mineral. 
Assays  made  by  Messrs.  W.  &  J.  Lempriere,  of  Sydney, 
have  shown  thtf  tungstic  acid  contents  to  go  as  high  as 
72*8  per  cent. ;  and  Mr.  W.  F.  Ward,  the  Tasmanian 
Government  Analyst,  obtained  by  assay  72  per  cent.  The 
assays  of  bulk  shipments,  the  original  sale  notes  of  which 
were  shown  to  me,   showed   66  per  cent.,    68i  per  cent.. 
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70*5  per  cent.,   70' 6  per  cent.,   71   per  cent.,  and   71 A   per 
cent. 

As  the  English  standard  is  66  per  cent.,  and  Australian 
quotations  are  usually  based  on  70  per  cent,  ore,  the  grade 
of  this  ore  is  very  satisfactory.  As  far  as  is  known  it 
exceeds  that  of  any  other  wolfram  ore  shipped  from  Tas- 
mania, and  would  (for  71  per  cent.),  at  present  ruling 
prices  in  Launceston,  fetch  here  £160  per  ton. 

A  few  flakes  of  molybdenite  occur  in  the  lode  occasion- 
ally, and  there  is  a  selvage  on  the  hanging- wall  from  1 
to  3  inches  wide,  containing  carbonate  of  bismuth  and 
gold.  A  good  dish  prospect  of  gold  may  be  obtained  from 
this  selvage  anywhere.  Samples  which  I  took  from  it 
have  been  assayed  by  Mr.  W.  F.  Ward,  Government 
Analyst,  with  the  following  results :  — 

Bismuth  4*8  per  cent. 

Gold   1 1  dwts.  per  ton. 

Silver  4  dwts.  per  ton. 

The  owners  have  worked  in  a  desultory  way,  in  winter, 
when  a  little  water  was  available,  for  the  last  two  and 
a  half  years,  with  two  or  three  men,  sending  out  enough 
ore  to  pay  for  forking  and  prospecting  expenses.  To 
date,  they  have  shipped  to  Sydney  8  tons  3  cwts.  wolfram 
ore. 

A  peculiarity  is  that  no  tin  ore  occurs  in  this  lode, 
while  the  same  lode  (if  the  two  are  identical)  in  the 
adjoining  mine  carries  tin,  wolfram,  and  bismuth. 

The  length  of  the  lode-line  and  its  persistence  would 
of  themselves  indicate  its  continuance  in  depth,  besides 
which  No.  6  lode,  its  supposed  prolongation  in  the  Shep- 
herd and  Murphy  ground,  is  being  worked  500  feet  lower 
than  the  All  Nations  outcrop  The  best  part  of  this 
vrolfram  lode  is  comprised  in  a  stretch  of  about  400  feet 
in  length,  in  which  shoots  or  patches  of  ore  occur  at 
intervals ;  in  fact,  nearly  all  the  ore  shipped  has  been 
won  from  this  part  of  the  lode. 

Whether  the  shoots  persist  and  widen  out  or  not  in 
depth  will  have  to  be  ascertained  by  lower  workings. 
Work  was  not  proceeding  while  I  was  there,  and  I  was 
unable  to  form  a  proper  opinion  as  to  the  value  of  the 
lode  at  the  lowest  part  of  the  workings,  but  the  general 
appearance  of  the  lode  stuflF  thrown  out  from  the  trench 
was  encouraging.  I  could  see,  however,  that  like  all  wolf- 
ram lodes,  it  is  somewhat  bunchy.  Barren  stretches  may 
be  expected,  alternating  with  richer  parts. 
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The  highest  backs  available  from  the  bottom  of  t) 
western  No.  1  shaft  to  the  crown  of  the  hill  in  advanci; 
of  the  present  workings  may  be  about  150  feet,  and  4() 
feet  additional  may  be  secured  by  a  crosscut  to  the  shaft 
from  the  Narrawa  Creek,  a  good  deal  of  which  would  be 
an  open  drive.  This  would  be  the  lowest  depth  at  which 
the  lode  can  be  attacked  by  crosscutting  on  this  side  of 
the  hill.  This  creek  when  I  was  there  was  sending  down 
from  one  to  two  sluiceheads  of  water,  and  would  probably 
supply  sufficient  water  for  dressing  on  the  comparatively 
small  scale  required  during  five  or  six  months  in  the  year. 
By  impounding  it  might  be  made  to  last  longer. 

The  full  development  of  the  mine,  however,  must  take 
place  from  the  western  side  of  the  hill  on  Section  1332-m. 
The  first  step  towards  this  is  to  trace  the  outcrop  over  the 
hill  on  that  section  by  means  of  trenches,  and  to  open  an 
adit  on  its  course  eastwards.  This  will  eventually  come 
below  the  present  workings  in  Section  949,  only  some  500 
feet  lower  down.  In  the  meantime  it  will  be  an  explora- 
tory adit,  proving  the  lode,  and  if  the  latter  answers 
expectations  it  can  be  easily  worked  and  the  ore  stuff 
treated  at  works  to  be  placed  on  the  northern  Section 
2853 -M  lower  down  the  Bismuth  Creek. 

An  encouraging  feature  of  the  exploratory  undertaking 
on  Section  1332-m  is  that  the  lode  in  each  of  the  bounding 
sections  carries  long  and  payable  shoots  of  ore.  If  a  fair 
amount  of  capital  is  introduced  into  this  enterprise  there 
is  hardly  scope  for  it  in  the  present  works  on  the  eastern 
side  only.  It  is  apparent  then  that  the  natural  and  com- 
plete development  of  this  property  depends  largely  upon 
the  discovery  and  behaviour  of  the  lode  on  the  western 
side  of  the  hill  in  the  unworked  section. 

On  this  side  of  the  hill  it  must  be  remembered  that  the 
lode  in  all  probability  will  be  tin- wolf  ram,  and  the  explor- 
atory work  will  show  whether  the  two  outcrops  belong  to 
one  and  the  same  lode,  or  whether  there  are  two  lodes 
to  be  dealt  with,  one  a  pure  wolfram  lode  and  the  other 
one  carrying  both  metals. 

Work  could  be  continued  at  the  same  time  on  the  lode 
on  the  eastern  fall  on  a  moderate  scale,  taking  care  to 
keep  expenditure  as  low  as  possible.  All  this  is  on  the 
understanding  that  the  wolfram  market  remains 
favourable. 

The  price  of  this  metal  has  doubled  itself  during  the 
past  year,  and  although  the  exact  prices  obtainable  by 
producers    is    generally    a    matter    for    negotiation,     the 


XIX 

demand  resulting  from  new  uses  is  so  strong  that  it  is 
expected  rates  will  continue  firm  for  a  considerable  time. 
The  steel  industry  is  absorbing  all  it  can  obtain,  and 
latest  advices  are  that  the  market  is  in  an  excited  state. 
Constant  enquiries  are  being  received  respecting  wolfram 
mines  and  discoveries,  so  that  it  seems  likely  that  pro- 
ducers will  be  sure  of  a  good  market  for  some  time  to 
come.  The  consumption  of  tungsten  for  high-speed  tool 
steel  is  rapidly  increasing,  and  the  great  toughness  which 
it  imparts  to  steel  (often  in  conjunction  with  molyb- 
denum and  chromium)  makes  it  sought  after  by  the  manu- 
facturers of  armour  plates  and  projectiles.  It  is  also 
increasingly  used  in  the  manufacture  of  motor  and  other 
car  axles,  springs,  &c.  The  world's  annual  output  of  wolf- 
ram ore  is  about  3000  tons,  of  which  Australia  contributes 
a  little  more  than  half. 

Up  the  hill  southwards  search  has  been  made  for  the 
Shepherd  and  Murphy  No.  4  lode,  which  is  a  parallel 
one,  600  feet  south  of  No.  6.  Small  veins  carrying  wolf- 
ram and  carbonate  of  bismuth  have  been  found,  but  no 
lode  corresponding  with  the  one  sought  for.  Stones  of 
white  pebbly  sandstone  with  tin  ore  on  the  joint  faces  are 
scattered  on  the  surface,  which  have  possibly  come  from 
a  belt  of  conglomerate  on  the  hill  crest.  A  long  costean- 
ing  trench  up  the  hill  from  here  discloses  loose  stones  of 
quartz  and  veinstuff  carrying  tin  ore,  wolfram,  and  car- 
bonate of  bismuth. 

These  trenches  require  to  be  cut  rather  deep  to  lay  bare 
any  solid  lodes.    On  the  south  side  of  the  crest  th6  ground 
falls  rapidly  to  the  Iris  section  (H.  Conder,  950-m),  and 
the  conglomerate  zone  gives  way  to  quartz-porphyry,  tne 
marginal  part  of  a  granite  mass.     This  quartz-porphyry 
occupies  the  southern  half  of  Section  949-m,  and  contains 
great  possibilities.     Veins  which  intersect  it  carry  tin  ore 
and  wolfram.     Most  of  the  ore  occurs  on  the  joint  faces 
of  the  rock,  but  some  of  it  appears  to  be  disseminated  pro- 
miscuously, and  it  is  by  no  means  impossible  that  prospect- 
ing will  result  in  discovering  some  part  in  which  the  ore  is 
sufficiently  concentrated  to  pay  for  working.     A  good  deal 
of  the  alluvial  tin  and  wolfram  ore  found  in  the  Iris  work- 
ings has  doubtless  been  derived  from  this  quartz-porphyry, 
which  also  extends  into  that  section.     Some  trenching  was 
going  on  in  the  All  Nations    porphyry  while  I  was  at  the 
mine,  and  some  really  good  stones  of  ore  were  found.    The 
nature     of     the     rock     warrants     some     expenditure     in 
prospecting. 
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Down  the  Narrawa  Creek,  in  Section  1019-m,  alluvial 
tin  ore  has  been  won  from  time  to  time.  A  couple  of 
tributors  last  winter  took  out  7  bags  of  high-grade  ore.  A 
wash  from  a  few  inches  to  2  or  3  feet  deep,  and  consisting 
of  stones  of  quartzite,  conglomerate,  sandstone,  and  occa- 
sional lumps  of  vein-quartz,  rests  upon  sandstone  strata. 
Dishes  of  stuff  washed  showed  about  2  ounces  of  tin  ore 
per  dish — black  coarse  tin  with  a  few  small  topazes.  The 
absence  of  wolfram  indicates  that  the  ore  has  not  been 
derived  from  the  veins  on  Section  949.  I  am  rather 
inclined  to  think  that  it  has  come  from  some  undiscovered 
source  on  the  west  side  of  the  creek.  As  this  is  rather 
heavily  timbered,  it  is  not  surprising  that  lodes  have  so 
far  escaped  discovery. 

Lower  down  the  creek  the  wash  is  deeper,  where  a  party 
called  the  Lefroy  Syndicate  sluiced  with  a  little  water 
brought  in  from  another  small  creek.  Here  the  quartzite 
bed-rock  is  stained  green  with  chlorite,  and  gives  prospects 
of  grey  tin,  quite  different  from  the  usual  tin  in  the  pro- 
perty, which  is  always  black.  By  the  side  of  the  road,  on 
Section  1332,  there  is  a  face  of  wash  about  4  feet  deep, 
which  contains  black  and  a  little  brown  and  resin  tin  ore. 
Prospects  obtained  were  equal  to  1^  or  2  ozs.  per  dish. 
A  man  turned  to  recently  and  got  3  bags  of  ore  from  it. 
No  wolfram  is  found  in  this  deposit  either. 

These  alluvial  deposits  are  deserving  of  mention,  not 
because  they  invite  the  attention  of  any  other  than  indi- 
vidual workers  or  working  parties,  but  principally  because 
they  point  to  the  existence  close  at  hand  of  some  lode  or 
lodes  riKji  yet  discovered. 

All  these  sections  have  plenty  of  myrtle  and  gum  timber 
suitable  for  mining  purposes.  The  only  deficiency  is  water, 
and  this  difficulty  must  be  met  in  the  way  mentioned  above. 

As  matters  stand,  wolfram  is  the  mineral  at  present 
available,  but  tin  ore  evidently  exists  at  more  than  one 
spot  on  the  property,  and  prospecting  may  bring  payable 
deposits  of  it  to  light. 

The  strata  through  which  the  lode  passes  in  all  three 
sections  consist  of  the  "  pipe-stem  "  sandstone  or  quartzite 
described  in  the  earlier  part  of  this  report.  The  southern 
Shepherd  and  Murphy  lodes,  if  they  continue  so  far,  will 
also  be  found  in  the  same  rock  in  Section  949-m. 

Iris  Claim. 

Section  950-m,  78  arre.<i^  TI.  Conder. — This  is  one  of  the 
sections  formerly  held  by  the  Iris  Tin  Mining  Company, 
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and  was  more  recently  acquired  for  a  short  time  by  the 
Tasmanian  United  Wolfram  Company,  Limited.     In  the 
northern  part  of  the  section  a  shallow  alluvial  deposit  is 
being  sluiced  by  tributors  for  a  mixed  tin  and  wolfram 
product,  with  a  present  value  of  about  £100  per  ton.    The 
thickest  wash  seems  to  be  about  a  foot,  but  as  a  rule  it  is 
not  more  than  3  or  4  inches,  the  overburden  not  carrying 
tin.     Eight  or  10  chains  to  the  south  of  the  workings  basalt 
comes  in,  but  at  the  workings  and  north  of  same  the  bed- 
rock is  quartz-porphyry,  and  tin-bearing  veins  in  this  rock 
have  apparently  supplied  the  mineral  which  is  being  won. 
The  porphyry  ascends  from  the  workings  northwards  to  the 
centre  of  T.  J.  Gierke's  Section  949-m,  and  the  waste  from 
t^his  has  probably  contributed  to  the  formation  of  the  wash. 
The  tin  and  wolfram  ores  are  very  little  water- worn,  and 
aire    frequently   attached   to   small   pieces   of   vein-quartz. 
Small  topazes  are  very  frequent. 

The  value  of  the  ground  is  said  to  improve  as  the  north - 
em  boundary  is  approached,  but  I  believe  on  the  whole  it 
does  not  exceed  6  or  7  lbs.  per  cubic  yard.     From  first  to 
last  95  to  100  tons  ore  are  estimated  to  have  been  won  from 
here,  but  most  of  the  deposit  is  now  worked  out,  and  there 
does  not  appear  to  be  sufficient  scope  to  induce  the  initia- 
tion of  a  water  scheme,  which  is  essential  if  anything  more 
than  desultory  winter  work  is  contemplated      There  is  a 
possibility  of  lodes  being  discovered  in  the  course  of  strip- 
ping down  to  the  bed-rock,  but  this  is  a  rather  siend^ 
chance.    The  high  position  of  the  section  is  against  obtain- 
ing  a   water   supply,    and   I   fear   the   present   method   of 
intermittent  work  with  idle  spells  in  summer  is  what  will 
have  to  be  looked  forward  to  unless  a  lode  discovery  is 
luade. 

Section  1037-m,  20  Acres,  E.  W.  Clarke. 

No  work  is  being  done  on  this  section.  The  All  Nations* 
wolfram  lode  must  pass  into  it,  but  how  it  will  behave 
when  it  enters  the  porphyry  which  is  in  the  southern  part 
of  the  section  cannot  be  foretold.  The  section  is  one  which, 
from  its  position,  merits  prospecting. 

Packett's  Section,  10  Acres,  970-93g. 

This  is  a  gold  section,  now  vacant,  situate  south  of  one  d 
the  Narrawa  reward  sections.  About  nine  years  ago  the  dis- 
integrated and  cemented  sandstone  was  dollied  for  gold.  A 
trench  was  cut  and  a  small  shaft  sunk  at  the  head  of  a  gully 
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going  down  to  the  Narrawa  Creek.  The  sandstone  carries 
small  leaders  of  quartz  with  a  little  wolfram,  and  half-way 
down  the  shaft  disseminated  pyrites  was  met  with  carrying 
a  little  gold.  The  gold  won  is  said  to  have  been  worth  £3 
12s.  per  oz.  It  is  difficult  to  say  what  there  really  is  in 
the  formation,  but  as  the  slope  to  the  Narrawa  Creek  is 
very  steep,  it  would  not  be  difficult  to  prove  it  by  means 
of  an  adit.  It  is  evidently  connected  with  tin  or  wolfram 
veins,  and  it  is  not  far  from  the  junction  with  porphyry 
and  granite  in  the  eastern  part  of  the  section. 

Section  1442-93g,  10  Acres. 

This  is  east  of  the  preceding.  An  Adit  known 
as  Spark's  drive  has  been  driven  south-west  into  the 
hill  en  the  south  side  of  the  track,  first  in  sand- 
stone and  then  in  soft  porphyry.  This  was  ten  years 
ago,  and  the  tunnel  is  now  too  wet  and  muddy  to 
enter,  but  outside  the  entrance  are  stones  of  coarse  quartz 
or  granite-porphyry  containing  wolfram  and  molybdenite. 
Quartz  veins  intersect  the  porphyry  and  carry  coarse 
crystals  of  ore.  A  little  pyrite  is  visible  in  the  rock,  which 
greatly  resembles  some  of  the  tin-bearing  rock  on  the  Blue 
Tier,  East  Coast.  The  entrance  of  the  tunnel  is  in  Silurian 
sandstone,  but  further  in  the  porphyry  must  have  been 
struck ;   also  an  east  and  west  lode. 

About  10  chains  further  east,  but  whether  on  the  same 
section  or  not  I  could  not  determine,  are  some  workings 
recently  operated  by  Mr.  Black,  but  now  abandoned. 

Black's  Workings. 

South  of  the  track  and  a  little  above  it  a  cut 
about  20  feet  long  has  been  put  into  the  hillside, 
showing  a  lode  striking  W.  10°  N.,  and  dipping  towards 
the  south.  The  quartz  is  5  or  6  inches  wide,  and  carries 
coarse  patches  and  crystals  of  wolfram,  with  some  bismuth 
carbonate  and  iron  pyrites.  Some  of  the  quartz  is  smoky. 
The  country-rock  is  a  dark  mica  granite. 

Still  further  east  and  on  the  track  is  Black's  underlay 
shaft,  sunk  35  feet  in  granite-porphyry,  on  what  would 
seem  to  be  a  copper  wolfram  lode.  Lode  stone  8  to  10 
inches  wide,  carrying  iron  and  conper  pyrites  and  black 
oxide  of  copper  with  wolfram  is  piled  at  mouth  of  shaft. 
Bearing  of  lode,  N.  65°  W.  To  the  east  of  this  the  lode 
has  been  trenched  upon,  showing  stone  much  oxidised  at 
surface.     There  is"  nothing  payable  in  this  lode  so  far. 
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Nearly  a  hundred  feet  lower  down  the  hill  are  two  more 
shafts  sunk  by  Mr.  Black  in  granite-porphyry,  35  and  45 
feet  deep,  and  about  40  feet  from  each  other.     A  large 
formation  of  mica  and  specular  iron  ore  has  been  sunk  on, 
being   followed   down   on   the   underlay   and   then   passed 
through  into  granite.     In  the  west  shaft   hornstone  was 
struck,    indicating   some   contact.     The   formation   strikes 
north-west.      The    oxidised    lode-matter    is    traversed    by 
narrow  seams  of  wolfram  between  thin  selvages  of  dark- 
green  mica,  and   by  veins  of  comby  quartz  containing  a 
little  wolfram.     Native  bismuth   has  been  found,   and  a 
speck  or  two  of  free  gold.     Quartz  veins  in  the  granite- 
porphyry  carry  a  little  molybdenite. 

Though  nothing  payable  has  been  found,  there  would 
seem  to  be  some  possibilities  here.  To  the  south,  over  the 
range,  is  the  old  Dalcoath  property,  where  a  stanniferous 
stockwork  exists,  which  was  not  payable  in  the  old  days, 
and  which  presents  a  problem  somewhat  resembling  that 
offered  by  the  Blue  Tier  tin  deposits.  This  was  not  visited 
as  there  was  no  one  who  could  show  me  any  way  of  getting 
to  it. 

Narrawa  P.A.,  Reward  Section  35-93g,  20  Acres. 

This  is  the  section  north  of  Packett's.  A  descent  is  made 
400  feet  to  the  Narrawa  Creek  over  Silurian  sandstone  country, 
and  on  the  north  side  of  the  creek  and  about  30  feet  above 
it  a  tunnel  has  been  driven  into  the  high  hill  range  on  the 
course  of  the  lode  for  about  150  feet  in  a  direction  25 
degrees  north  of  west.  Two  short  crosscuts  have  been 
driven  west,  and  a  small  cuddy  also  west. 

The  country-rock  is  a  dark-grey  quartzite,  permeated 
with  vein  silica  and  impregnated  with  iron  and  arsenical 
pyrites,  and  a  little  copper  pyrites  carrying  gold  and  silver. 
This  impregnated  zone  forms  the  lode.  I  could  not  see 
that  it  had  any  defined  boundaries.  It  rather  appeared  as 
if  it  might  be  an  impregnated  band  in  association  with 
some  fissure  which  has  supplied  the  mineral.  The  degree 
of  impregnation  varies  in  different  parts,  being  less  in 
some  parts  than  others,  but  the  siliceous  character  of  the 
formation  is  rather  constant.  A  lot  of  red  ferruginous 
mud  is  issuing  from  the  tunnel,  and  much  water  is  falling 
through  its  walls. 

This  and  its  abandonment  for  some  time  past  make  its 
examination  difficult,  and  I  found  it  useful  to  confirm  my 
observations  inside  by  looking  over  the  tip.  Among  the 
stones  I  found  some  quartz  carrying  a  little  wolfram.     It 
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is  possible  therefore  that  some  such  occurrence  as  this  is 
the  primary  vein  quartz  which  has  started  the  silicifica- 
tion  of  the  formation.  Some  selected  pieces  of  the  lode- 
formation  which  has  been  driven  on  picked  up  by  me  were 
assayed  by  Mr.  W.  F.  Ward,  Government  Analyst,  with 
the  following  results  :  — 

Gold 4  dwts.  per  ton. 

Silver    3  ozs.  1  dwt.  per  ton. 

Copper 2*2  per  cent. 

Tin Not  detected. 

It  is  evident  that  this  lode  shows  abnormal  features.  It 
may  belong  to  the  group  of  cupriferous  gold-quartz  lodes, 
or  it  may  be  an  extreme  type  of  tungsten  veins.  No  tour- 
maline is  visible  to  the  naked  eye.  A  microscopical  exami- 
nation of  the  lode-material  may  reveal  features  which 
would  lead  to  more  definite  conclusions,  but  I  am  inclined 
to  think  that  the  formation  is  an  extreme  member  of  the 
wolfram  lodes  so  prevalent  in  this  district.  In  driving  this 
tunnel  further  the  aim  should  be  to  locate  some  solid  shoots 
of  ore,  and  consequently  frequent  crosscutting  will  be 
necessary,  for  the  formation  is  a  wide  one  and  the  impreg- 
nation irregular.  It  is  quite  possible  that  payable  shoots 
may  be  found,  but  close  testing  is  absolutely  necessary. 
The  hill  rises  above  the  tunnel  some  700  feet  or  more,  and 
if  anything  payable  is  found,  working  it  will  be  an  easy 
matter. 

Mr.  Waller  found  some  of  the  Bell  Mount  schistose  por- 
phyries on  the  Narrawa  section.  From  this  it  is  plain  that 
the  contact  between  the  schist  series  and  the  Silurian 
sandstones  is  close  at  hand.  But  it  will  not  be  well  to 
attach  too  great  importance  to  this,  as  it  is  more  probable 
that  the  granite  contact  was  the  dominating  feature  in 
the  process  of  ore-deposition  here,  and  it  is  extremely  likely 
that  the  lode  minerals  in  depth  will  be  tin  and  wolfram. 

Bell  Mount  Gold  Diggings. 

These  are  now  virtually  idle,  the  only  worker  being  Mr. 
Alex.  Campbell,  the  brother  of  the  original  discoverer,  Mal- 
colm Campbell.  In  1892  and  1893  the  wash  was  feverishly 
worked,  but  since  then  the  field  has  been  more  or  less 
dormant.  It  is  impossible  to  get  at  the  exact  quantity  of 
gold  ore  won.  I  am  informed  that  the  banks  can  only 
account  for  purchases  of  about  1000  ozs.,  but  the  most 
reliable  estimates  put  the  total  at  about  4000  ozs.  Nuggets 
up  to  22  ozs.  have  been  found,  and  many  weighing  from  1 
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to  2  OZ8.    Bell,  Poverty,  Mosquito,  and  Basalt  Creeks  flow 

through  the  deposit  of  alluvial,  which  is  from  18  inches  to 

18  or  20  feet  in  depth.    The  wash  consists  of  sandstone  and 

quartzite  conglomerate  and  schist.     The  gold  generally  lies 

at  the  bottom  of  the  wash,  and  below  this  is  frequently  a 

false  bottom  of  black  carbonaceous  pug.    The  hill  north  of 

C.   Adams'  house  is  composed  of  a  heavy  quartzite  wash 

with  a  bottom  of  pipeclay.    Poverty  Gully,  as  it  was  called, 

is  between  two  mounds  of  made  ground.     There  was  only 

one  payable  claim  in  it,  and  the  largest  nugget  got  was 

4  ozs.     The  stones  in  the  valley  evidently  came  from  Bell 

Mount,  but  the  wash  of  which  the  hills  are  composed  has 

not  been  traced  to  its  source.     The  bulk  of  the  gold  has 

been  got  from  the  larger  gully  to  the  west.     In  that  creek 

(Bell  Creek)  the  bed-rock  is  blue  slate  underlying  the  false 

bottom  of  dark  pyritiferous  pug.     At  the  head  of  the  old 

Amalgamated  claim  the  rock  is  a  soft  sandstone,   with  a 

strike  of  N.   60°  E.,   dipping  to  the  south-east.     In  the 

upper  west  diggings   there   would   seem  to   be   a   genuine 

lead,  the  only  one  on  the  field.     The  wash  is  composed  of 

red  sandstone  conglomerate  and  pipe-stem  (tubicolar)  rock. 

It  is  significant,  however,  that  the  south  end  of  the  wash 

contains  stones  of  basalt. 

From  what  I  could  observe,  I  am  inclined  to  refer  the 
gold  to  quartz  veins  in  the  sandstones  and  conglomerates 
of  the  country,  but  too  little  is  known  of  the  country  lying 
west  of  the  Wilmot  to  say  whether  it  has  furnished  most  of 
the  wash  or  not.  Conglomerate  and  Silurian  sandstone  pre- 
vail in  that  country,  but  these  rocks  are  also  found  all 
round.  The  matter  is  complicated  by  the  occurrence  of  some 
Bell  Mount  schist  in  the  wash.  It  is  possible  that  there 
was  here  a  large  swamp  or  lake  which  was  fed  by  streams 
coming  from  various  directions.  This  supposition  would 
solve  the  difficulties  in  an  easy  and  natural  way.  The 
country  to  the  north  and  west,  preferably  west,  would  be 
the  source  of  the  gold.  That  to  the  south  is  excluded,  as 
it  is  tin -bearing  country  and  would  have  shed  tin  and 
wolfram  ore  into  the  basin.  The  gold  has  not  come  far, 
and  search  may  disclose  the  rich  veins  from  which  the  gold 
won  has  been  detached. 

Great  Caledonian   Mine. 

This  is  in  Silurian  sandstone  and  quartzite  at  the  top  of 
the  Five-mile  Rise.  A  shaft  was  sunk,  levels  driven  in 
sandstone  permeated  with  veins  of  cellular  silica,  a  crush- 
ing or  two  taken  out  and  treated  in  a  fifteen-head  battery. 
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It  is  difficult  now  to  see  what  there  was  to  work  upon. 
The  mine  was  soon  abandoned,  the  battery  removed,  and 
everything  at  surface  has  since  been  destroyed  by  a  fire. 
The  store  close  by  the  track  is  the  only  existing  relic.  It  is 
useful  as  a  camp  and  shelter-place  in  this  solitary  spot. 

The  Devon  Mine. 

Section  1831 -93m,  40  acres,  leased  by  the  Devon  Mining 
Company,  No  Liability,  and  Section  4021 -93m,  40  acres, 
in  the  name  of  J.  C.  Macmichael,  but  owned  by  the 
Company,  are  at  the  bottom  of  a  deep  gorge  carved 
out  by  the  Dove  River.  The  mine  is  2^  miles  south 
of  the  V.D.L.  track,  i.e.,  as  the  crow  flies,  but  the  zig-zag 
bridle-path  which  leads  down  to  it  is  nearly  3  miles  in 
length.  The  Dove  River  flows  through  the  sections,  and  the 
mine  is  on  its  precipitous  banks,  on  Section  1831 -93m.  On 
the  west  bank  is  a  galena  lode  carrying  a  variable  width  of 
ore,  viz.,  from  a  few  inches  up  to  a  foot. 

The  lode-channel  also  varies  in  width  from  a  few  inches 
to  3  feet  on  the  outcrop,  and  is  filled  with  quartz-porphyry 
and  quartz,  with  occasional  carbonate  of  iron.  Pyrite  is 
present  in  the  gangue,  so  that  the  lode  may  be  described 
as  belonging  to  the  pyrito-spathic  group  of  lead  veins, 
though  siderite  is  only  occasional.  A  little  blende  and 
chalcopyrite  accompany  the  lead  ore.  Pyromorphite  also 
occurs,  and  cerussite  is  plentiful  in  the  upper  part  of  the 
lode. 

The  bearing  of  the  lode  in  the  northern  end  of  the  work- 
ings is  a  degree  east  of  north,  and  in  the  southern  end  29 
degrees  west  of  south.     The  dip  is  very  steep  to  the  east. 

The  country-rock  is  a  rather  dense  quartz-porphyry,  com- 
posed of  a  ground  mass  of  granular  quartz,  in  which  lie 
scattered  larger  crystals  of  quartz,  orthoclase,  felspar,  and 
dark  mica.  The  lode  is  in  this  rock,  which  passes  into  or 
joins  granite  in  a  southerly  direction,  while  going  north 
it  abuts  on  quartzite  or  altered  Silurian  sediments.  The 
hornstone  which  prevails  at  the  contact  makes  it  difficult 
to  determine  with  the  naked  eye  whether  a  given  specimen 
belongs  to  the  sedimentary  or  to  the  igneous  series. 

No  tin  or  wolfram  has  been  found  associated  with  the 
galena,  and  there  is  nothing  to  show  that  the  lode  is  in 
any  way  related  to  the  stanniferous  lode  groups  of  the 
granite  and  porphyry  of  the  Bell  Mount  district. 

The  output  of  the  mine  since  1899  has  been  290  tons 
silver-lead  ore.  More  than  half  this  quantity  assayed 
5  dwts.  4  grs.  gold  per  ton,  85i  ozs.  silver  per  ton,  and  55"9 
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per  cent.  lead.    Lately  8^  tons  were  sold,  assaying  2  dwts. 
per  ton  gold,  80  ozs.  silver,  and  60  per  cent,  lead,  and  real- 
ising^ after  deducting  returning  charges,  £18  12s.  per  ton 
nett.     The  high  gold  contents  are  unusual  for  our  galena 
ores.     A  selected  sample  of  clean  galena  which  I  took  was 
assayed  by  Mr.  W.  F.  Ward,  Government  Analyst,   and 
returned  80  per  cent,  lead,  3  dwts.  6  grs.  gold,  and  112  ozs. 
silver   per   ton.      Work   was   suspended    at    the    mine    for 
nearly  four  years,  but  was  resumed  last  November,  since 
v^hen  25  tons  of  galena  have  been  raised. 

The  first  adit  (or  No.  1  tunnel)  was  driven  at  about  20 
■feet  above  river-level  in  a  westerly  direction,  and  at  about 
70  feet  in  intersected  the  lode.  In  driving  this  adit  a  small 
formation  with  a  westerly  underlay  was  met  with,  but  it 
does  not  seem  to  contain  anything  solid  in  the  shape  of  a 
lode.  Further  in,  about  10  feet  east  of  the  intersection  of 
the  lode,  a  small  seam  (6  inches)  of  quartz  and  siderite 
was  passed  through.  Where  intersected,  the  lode  on  foot- 
wall  is  very  small.  It  has  been  driven  upon  104  feet  south 
and  24  feet  north.  In  the  south  drive  the  lode-formation 
is  a  gossanous  quartz  from  6  to  10  inches  in  width.  Very 
little  galena  (1  inch)  is  showing  in  the  end.  There  is  a  rise 
up  40  feet  from  this  level,  and  the  lode  on  top  carries  4 
or  5  inches  of  ore  going  south  and  3  inches  going  north 
in  a  gossanous  formation.  The  north  drive  has  been  driven 
about  180  or  200  feet  over  the  top  of  an  ore-shoot  which 
has  been  stoped  up  from  the  level  below.  It  is  now  unsafe 
beyond  a  few  yards  from  the  flat  sheet. 

The  main  crosscut  at  this  level  has  been  continued  west 
from  the  flat  sheet  for  25  feet,  and  would,  it  is  estimated, 
have  to  be  driven  half  a  chain  further  to  cut  a  parallel 
gossan  formation  seen  at  surface  nearly  200  feet  above 
river-level.  The  gossan  outcrop  is  about  9  feet  wide,  intern- 
laminated  vrith  porphyry,  and  is  stated  to  carry  3  ounces 
of  silver  per  ton.  Its  bearing  is  N.  9°  E.,  and  it  is  ver- 
tical or  slightly  dipping  to  the  east. 

No.  2  adit  has  been  driven  west  from  about  6  feet  above 
the  river  at  about  120  feet  north  of  No.  1  approach,  and 
just  on  the  junction  of  the  granite  with  porphyry.  A  small 
seam  was  cut  in  the  approach,  3  inches  wide,  with  a  west- 
erly dip.  It  will  accordingly  junction  in  depth  with  the 
main  lode.  At  70  feet  in  the  lode  was  cut,  but  only  18 
feet  below  the  level  above.  The  lode  has  been  driven  upon 
70  feet  north  and  145  feet  south.  There  is  a  fair  quan- 
tity of  pyrites  in  this  part  of  the  lode,  and  when  the  car- 
bonate of  iron  comes  in   the  galena  seems  to  disappear. 
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up  to  a  foot  of  ore  has  been  carried,  but  discontinuously. 
Beyond  the  stope  a  little  cuddy  has  been  driven  to  pick  up 
the  lode  which  was  done  a  little  further  south.  The  lode 
crosses  and  recrosses  the  drive  in  the  form  of  a  mere  track, 
but  from  9  to  12  inches  of  ore  are  stated  to  be  underfoot. 
In  the  south  end  it  has  pinched  to  a  carbonate  of  iron 
track.  In  the  level  above  this  the  ore  extended  about  60 
feet  further  south,  so  it  would  appear  that  the  shoots  are 
pitching  north.  In  the  north  drive  a  winze  17  feet  from 
the  flat  sheet  has  been  sunk  17  feet,  and  the  lode  in  its 
north  end  was  showing  8  inches  wide  when  the  water  inter- 
fered with  the  work.  Some  clean  seams  of  galena  3  inches 
wide  are  seen  in  the  roof  of  this  drive,  but  the  end  is 
barren,  with  bands  of  quartz  and  gossan  continuing  on  the 
west  wall. 

A  shaft  has  been  sunk  from  surface  70  feet  and  110  feet 
north  of  the  winze,  and  a  drive  south  started  from  the 
bottom,  which  will  in  time  come  40  feet  below  the  present 
bottom  of  the  winze.  This  shaft  had  not  been  unwatered 
when  I  was  at  the  mine,  the  water-level  in  it  being  within 
30  feet  of  the  top.  I  was  told  that  the  lode  at  bottom  is 
good,  and  showing  about  3  inches  of  ore.  It  has  since  been 
driven  upon,  and  widened  out  to  8  inches  of  clean  galena. 

It  will  be  gathered  from  this  report  that  the  Devon  Mine 
has  a  small  persistent  lode  carrying  ore  of  a  high  grade. 
The  cleanness  of  the  ore  has  enabled  work  to  be  carried  on 
without  going  to  the  expense  so  far  of  putting  up  con- 
centrating plant,  but  of  course  the  present  stage  of  the 
work  is  a  purely  transitory  one,  as  what  the  mine  is  going 
to  be  will  depend  upon  exploration.  The  present  shoot 
will  have  to  be  followed  down  still  deeper,  and  as  the 
shoots  will  probably  all  pitch  north,  driving  south  is  indi- 
cated as  soonest  likely  to  meet  with  a  new  shoot.  At  the 
same  time  the  adit  crosscut  should  be  continued,  to  cut  the 
western  lode. 

An  encouraging  feature  is  the  relative  poorness  of  the 
gossan,  which  descends  to  the  lowest  level  yet  opened.  It 
is  likely  that  it  has  been  depleted  of  its  silver  contents, 
and  that  these  have  been  carried  down  to  enrich  the  lode 
at  a  greater  depth.  At  the  mine  I  felt  some  anxiety  as  to 
how  the  lode  would  behave  going  south,  as  it  seems  as  if 
it  would  shortly  enter  the  granite  which  exists  south  of 
No.  1  adit,  but  from  the  plan  it  is  evidently  turning  west- 
wards, and  thus  following  the  apparent  direction  of  the 
porphyry  in  which  it  lies.  There  is  nothing  to  indicate 
that  the  lode  will  not  descend  to  a  great  depth,  or  that  the 
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ore  in  it  is  merely  a  superficial  concentration  ;  and  more 
than  one  shoot  of  ore  will  probably  be  met  with  on  its 
course.    Its  only  drawback  is  its  small  size. 

The    cost    of    transport    of    the    ore    to    the    coast    has 

diminished  of  late  years,  but  is  still  a  heavy  tax  on  the 

znineral,  being  £3  19s.  6d.  per  ton  to  Devonport.     As  long 

SLs  the  outlet  from  the  mine  is  vid  Wilmot  the  freight  must 

"be  heavy  on  account  of  the  packing  cost  to  the  top  of  the 

Dove   River   Gorge,    but   the   rate   could   be   considerably 

xeduced    by    the   improvement    of   the   road    between    the 

Caledonian   and   Wilmot,    and    more   Government    money 

could  very  well  be  expended  on  this.     Whether  the  mine 

-continues  work  or  not,  the  road  will  benefit  the  settlers 

along  the  route,  so  there  ought  to  be  no  hesitation  on  the 

part  of  the  authorities  in  opening  up  suitable  means  of 

communication . 

Conclusion. 

The  whole  district  is  one  of  high  interest  from  a  mineral 
point  of  view.  The  granite  contacts  have  given  rise  to  ore 
deposits  of  a  varied  character — gold,  silver-lead,  tin,  wolf- 
ram, copper,  which  though  mostly  concentrated  in  small 
lodes  are  of  good  grade.  The  lodes  have  so  far  been 
explored  for  the  most  part  only  in  a  tentative  way,  and 
some  of  them  have  given  results  which  may  be  described 
as  promising.  The  district  is  geologically  connected  with 
the  country  further  west,  where  the  same  tubicolar  sand- 
stone and  conglomerates  prevail.  Some  gold  mining  of  a 
prospecting  nature  is  being  carried  on  in  that  country  by 
Mr.  Black  near  the  Black  Bluff.  Mr.  Black  has  also  tried 
some  ventures  in  the  Bell  Mount  district,  but  more  than 
individual  attempts  are  necessary  in  a  field  of  this  nature, 
because  as  a  rule  the  lodes  are  small  and  require  a  good 
deal  of  progressive  work  to  be  carried  on  ahead  of  ore- 
winning.  For  the  present  the  tin  and  wolfram  mining  will 
be  chiefly  centred  in  the  Shepherd  and  Murphy  group  of 
lodes  and  their  extensions  towards  the  All  Nations,  and 
silver-lead  mining  at  the  Devon.  However,  a  galena  vein 
is  known  to  exist  between  the  Bell  Diggings  and  Bell 
Mount,  and  the  same  mineral  may  crop  up  elsewhere.  The 
tin-bearing  porphyries  and  granites  extend  eastwards  on 
the  slopes  to  the  Forth  River,  and  pass  over  to  Mt.  Claude. 
Grold  is  rather  widely  distributed  throughout  the  district, 
but  though  a  fair  amount  of  alluvial  gold  has  been  won, 
no  veins  of  any  great  importance  have  been  found.     The 
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numerous  small  veins  have  shed  their  gold  during  the  pro- 
cess of  denudation,  and  this  has  been  carried  into  the 
alluvial  deposits  which  have  been  worked  by  diggers. 

I  do  not  think  that  the  chances  are  in  favour  of  any 
very  high  development  of  any  one  mineral.  The  field  is 
more  likely  to  prove  one  of  numerous  small  and  rich  lodes. 

The  progress  made  in  settlement  ought  to  help  mining 
on,  if  care  be  taken  to  prevent  the  further  alienation  of 
land  upon  which  outcrops  of  mineral  are  likely  to  exist. 
The  increasing  number  of  settlers  may  be  expected  to  keep 
the  routes  open  to  and  from  the  mines,  and  by  spreading 
more  people  over  the  land  will  tend  to  facilitate  new  dis- 
coveries of  mineral.  This  district  is  on  the  eastern  edge 
of  the  practically  unproved  country  between  here  and 
Waratah,  and  the  few  mining  attempts  which  are  now 
being  made  along  this  fringe  merit  all  the  fostering  care 
and  encouragement  which  the  State  can  legitimately  afford. 

I  beg  to  thank  Messrs.  W.  E.  Hitchcock,  R.  Mitchell, 
W.  Tresize,  C.  Adam,  and  Mr.  T.  J.  Gierke  for  kind  aid 
and  information,  and  Mr.  Alex.  Campbell  for  fossils  from 
the  Bell  diggings.  These  fossils  indicate  a  Silurian  age  for 
the  sandstones  and  quartzites. 

T  append  a  note  furnished  by  Mr.  W.  F.  Petterd  on  his 
examination  of  the  spodumene  mineral  from  the  Shepherd 
and  Murphy  lode. 

Owing  to  want  of  time  a  map  does  not  accompany  this 
report,  but  this  matters  less,  as  a  geological  sketch  map  of 
the  Bell  Mount  district  is  attached  to  Mr.  G.  A.  Waller's 
report  of  the  3rd  April,  1901.  That  report  should  be  read 
in  conjunction  with  the  present  one. 

T  have  the  honour  to  be. 
Sir, 
Your  obedient  Servant, 

W.    H.    TWELVETREES, 

Government  Geologist. 
W.  H.  Wallace,  Esq., 

Secret arv  for  Mines,  llobart. 
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:N0TE  by  MR.  W.  F.  PETTERD  ON  EXAMINA- 
TION OF  ALTERED  SPODUMENE  FROM  THE 
SHEPHERD    AND    MURPHY   LODE. 

In   forceps  iufusible:     gives  after  considerable   heating 

-strong    reaction    for    Li,    and    the    same    in    powder    on 

;platinum  wire  glows  and  gives  yellow  flame  of  Ca.     On 

<oal  in  powder  becomes  somewhat  white,  but  does  not  fuse 

or  intumesce. 

With  NajCOg  no  reaction.  With  borax  bead  slight 
trace  of  Fe.  In  matrass  the  mineral  in  powder  gives  a 
distinct  reaction  for  HgO,  showing  the  substance  is 
hydrated,  which  is  often  the  case  in  altered  compounds. 
Apparently  portion  of  the  Si  and  Al  is  replaced  by  Ca, 
which  is  not  unusual. 

On  strongly  heating  in  the  open  tube  it  loses  colour  and 
becomes  greyish-white.  Thfe  mineral  has  a  somewhat 
lamellar  structure,  cleavage  fairly  perfect ;  surface  of 
cleavage  faces  inclined  to  be  pearly.  Fracture  uneven, 
tough,  lustre  decidedly  oily.  Colour  greenish-grey  to 
almost  olive-green,  translucent  at  edges.  Crystals  pris- 
matic, short,  irregular,  striated,  and  flattened  or  com- 
pressed. System  apparently  monoclinic.  The  substance 
is  more  often  than  not  massive,  with  enclosed  or  attached 
crystals  of  cassiterite.  In  hot  HCl  a  slight  disengagement 
of  CO 2-  Specific  gravity,  3'4.  Hardness,  4*5.  Optically, 
refraction  and  double-refraction  strong.  In  thin  sections 
colourless  and  non-pleochroic. 

With  radium  bromide  (of  1,800,000  intensity),  using  a 
thin  sheet  of  metallic  aluminium  as  a  filter  to  the  natural 
glow  of  the  preparation  interposed  between  the  assay  and 
the  cell  containing  the  radium,  a  pale  greenish  light  is 
observed,  which  is  apparently  characteristic ;  but  after 
the  mineral  was  strongly  heated  in  the  platinum  forceps 
it  did  not  respond  to  the  emanations. 

Some  experiments  were  carried  out  with  spodumene 
from  other  localities :  — 

No.  1,  A  large  crystal  6  inches  in  length,  colour  green- 
ish, white,  and  opaque,  from  Peru,  Maine,  U.S.  America. 
This  gave  a  distinct  response  to  the  radium  rays.  A  chip 
was  also  used,  and  powdered  mineral.  The  light  was  pale 
greenish.  As  before,  a  thin  sheet  of  metallic  aluminium 
was  used  as  a  filter. 

No.  2.  A  somewhat  large  cleavage  mass,  slightly  greener 
in  colour  than  the  preceding,   also  opaque,   from  Phillip 
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River,  Western  Australia.  The  radescence  in  this  instance 
was  not  nearly  so  clear  as  that  of  No.  1,  but  still  quite 
noticeable  both  in  a  fragment  and  in  powder. 

No.  3.  Portion  of  a  large  crystal  of  the  usual  coloura- 
tion, from  Ulo,  Sweden.  No  result  from  either  thin  chip 
or  powder.  Apparently  not  appreciably  affected  by  the 
rays,  though  the  specimen  i&'  quite  characteristic  in  all 
respects,  and  the  locality  is  well  known  to  mineralogists. 

No.  4.  Transparent  varieties  of  spodumene  all  gave  a 
bright  response  to  the  rays.  They  were  as  follows :  — Hid- 
denite,  colour  bright  green,  from  Alexandra  County, 
North  Carolina,  U.S.A.  Triphane,  colour  clear  yellow, 
from  Minas  Geres,  Brazil.  Kunzite,  colour  violet,  strongly 
dichroic,  from  Pala,  South  California,  U.S.A.  These 
were  all  strongly  radescent.  The  last  becomes  incandes- 
cent when  heated  in  powder  with  the  radium  bromide. 


REPORT   ON   GOLD    AT   PORT   CYGNET    AND 
WHEATLEY'S    BAY,    IIUON    RIVER. 

Government  Geologist's  Office, 

Launceston,  22nd  June,  1907. 
Sir, 

Pursuant  to  instructions  received,  I  proceeded  to  the 
Huon  River  on  the  5th  April,  to  examine  some  ground 
taken  up  for  gold -dredging  at  Wheatley's  Bay  and  Lym- 
ington  and  gold-quartz  mining  works  at  Lovett. 

Alluvial  gold-seeking  in  this  district  was  carried  on 
thirty  years  ago,  and  about  nine  years  ago  some  lode 
mining  was  started  round  Lovett.  Whether  visible  gold 
had  ever  been  detected  in  the  stone  has  always  been  a 
debatable  question,  but  the  late  Mr.  J.  Ilarcourt  Smith 
claimed  to  have  noticed  fine  specks  in  the  stone  at  Mt. 
Mary,  near  Lovett,  and  his  samples  of  the  red  ferrugin- 
ous lode  material  at  that  mine  when  assayed  by  the 
Government  Analyst  confirmed  his  determination  by 
returning  4  dwts.  2  grs.  gold  per  ton.  On  my  present 
visit  to  the  same  mine  I  saw  similar  specks  in  the  same 
reddish  contact  rock,  and  a  piece  which  came  from  this 
trench  and  showed  numerous  minute  specks  of  what 
resembled  gold  scattered  all  over  a  joint  face  of  the  speci- 
men, on  being  assayed  by  the  Government  Analyst, 
yielded  3  ozs.  4  dwts.  gold  per  ton,  and  2  dwts.  12  grs. 
silver  per  ton. 

This  gives  a  rather  important  clue  as  to  where  one  may 
expect  to  find  gold-bearing  stone  in  the  district,  for  this 
reddish  stone  is  rather  a  feature  of  most  of  the  reported 
occurrences.  There  is  a  N.E.-S.W.  belt  of  alkaline  por- 
phyries (*)  which  are  intrusive  in  the  Permo-Carbonifer- 
ous  strata  at  Lovett  and  Lymiugton,  and  at  intervals 
along  the  contact  line  is  found  a  development  of  quartz, 
opaline  silica  and  chalcedony,  associated  generally  with 
an  impregnation  of  the  contact  rock  with  pyrite  which 
has  decomposed  to  hematite,  giving  it  a  characteristic 
reddish  colour.  It  is  this  reddish-coloured  rock  which 
shows  visible  gold. 

(')  The  term  porphyry  is  hern  uited  in  a  field  geiiM*.  and  hicliules  all  the 
i«ek  varitiea  of  alkidi  and  nepheliue  8y«fiiteK.  tiD|(itaitfKi.  eauexiten*  sdlvKx 
beigitMi,  nepheHoe  porpbjrie«^  itc.  which  form  the  remarkable  aa- 
MoMage  of  alkaline  rocks  at  Port  Cygnet. 

II 
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Any  veins  of  quartz  that  there  are  in  the  district  seem 
confined  to  the  rocks  in  the  neighbourhood  of  the  contact, 
but  quartz  veins  are  not  abundant,  and  need  hardly  be 
expected  to  be  strongly  developed,  as  the  eruptive  por- 
phyry is  not  sufficiently  siliceous  for  much  surplus  silica 
to  be  available  for  the  formation  of  reefs.  However,  a 
certain  amount  of  lode  action  has  taken  place  at  and  near 
the  contacts,  and  it  would  seem  as  if  these  contact  forma- 
tions are  responsible  for  the  gold  which  has  been  found 
in  the  alluvium  of  the  creeks  and  flats. 

The  auriferous  porphyry  belt  strikes  right  through  the 
country  to  Little  Oyster  Cove  and  Peppermint  Bay  on  the 
Channel.  Gold-bearing  creek  sand  occurs  near  the  former. 
In  it  are  small  crystals  of  sphene,  garnet,  and  zircon, 
besides  a  little  flaky,  water-worn  gold.  This  sand  is  evi- 
dently the  detritus  of  the  Port  Cygnet  porphyry  serieB. 

The  lode  formations  possess  a  purely  scientific  interest 
in  being  the  youngest  go}d  matrix  in  the  island. 

The  gold  quartz  reefs  of  the  north  and  east  are  all  prior 
to  the  Permo-Carboniferous,  while  these  southern  occur- 
rences are  intrusive  into  the  Permo-Carboniferous,  and 
consequently  younger. 

The  whole  produce  of  the  district,  all  in  the  form  of 
alluvial  gold,  has  been  close  upon  3000  ounces.  Several 
years  ago  T  took  great  pains  to  collect  information  bear- 
ing upon  this  point,  and  though  exact  figures  are  out  of 
the  question,  the  above  estimate  is  probably  very  near 
the  mark. 

Petchey's  Bay  Gold  Mining  Syndicate. 

This  syndicate  has  applied  for  two  dredging  claims,  one 
in  Wheatley's  and  Petchey's  Bays,  and  the  other  at  the 
mouth  of  Forster's  Rivulet  and  in  Copper  Alley  at 
Tiymington. 

Between  Lymingtoii  and  Wheatley's  Bay  is  a  high  hill- 
range  which  slopes  steeply  down  to  the  Lymington  Valley 
on  the  north,  and  to  the  Huon  River  on  the  south.  The 
Permo-Carboniferous  mudstones  at  sea-level  are  intruded 
into  by  the  massive  porphyry  on  both  sides  of  the  hill. 
This  porphyry  apparently  rises  into  the  heart  of  the  hill, 
to  a  height  of  700  feet  above  the  river-level,  and  the  gold 
deposited  in  the  stone  at  or  near  its  contact  line  with  the 
sedimentary  strata  has  been  shed  on  the  one  side  into 
the  Lymington  basin  and  on  the  other  into  the  creek 
deposits  and  shore  flats  of  the  Huon  River.  One  might 
expect  therefore  that  the  shore  sands  of  the  Huon  would" 
coritain-  accumulations  of  gold.     Such  is  in  fact  the  case. 
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The  beach  in  the  little  bay  below  Jno.  Wheatley's  98  acres 
and  H.  Riseley's  24  acres  is  a  flat  floor  of  Permo- Carbon- 
iferous mudstone  shelving  off  very  gradually  into  the 
river.  Dish  prospects  from  the  sand  of  this  bay  yield 
some  very  coarse  gold.  When  I  was  there  preparations 
were  being  made  to  bore  with  plant  brought  over  from 
New  Zealand,  and  test  the  bay  thoroughly  before  going 
to  the  expense  of  a  dredge.  I  was  informed  that  as  far 
as  500  or  600  feet  from  the  shore  the  depth  would  not 
exceed  40  feet.  North-east  from  this  bay  a  valley  opens 
into  it  covered  with  an  alluvial  deposit  resting  upon  soft 
clayey  porphyry  about  40  feet  above  the  river.  A  good 
many  holes  were  sunk  in  this  alluvial  by  former  workers, 
from  6  or  7  feet  to  24  feet.  The  wash  as  a  rule  is  from  6 
inches  to  3  feet.  The  present  syndicate  have  put  down  a 
dozen  holes  altogether.  Some  of  these  yielded  only  a  few 
colours,  others  J-dwt.  each.  Riseley's  Creek,  which  flows 
through  this  valley,  has  always  been  considered  to  return 
the  most  gold.  Mr.  Kube  showed  me  4  or  5  ounces  of  gold 
which  mostly  came  from  this  creek.  The  gold  is  mostly 
honeycombed  and  heavy,  and  coarse,  one  flat  piece  weigh- 
ing 1  dwt.  14  grs. 

West  of  the  above  is  another  little  bay,  Kube's  Bay, 
just  below  Mr.  Kube's  house,  and  this  receives  Kube's 
Creek,  which  has  yielded  gold  all  the  way  down  from  the 
hills,  but  not  so  much  as  Riseley's.  However,  it  was 
thought  that  this  bay  would  also  give  good  results.  The 
syndicate  had  bored  25  feet  in  the  bay  when  T  was  there, 
but  only  got  5  colours  from  one  bore.  There  would  seem 
therefore  to  be  little  encouragement  here.  The  shores 
here  are  also  mudstone,  and  on  the  east  side  of  the  bay 
a  vertical  dyke  of  porphyry  traverses  the  country  N.  77° 
E.,  about  2  feet  9  inches  wide. 

A  fair  quantity  of  gold  has  probably  at  one  time  or 
another  been  shed  into  these  bays,  but  it  must  be  recol- 
lected that  the  Huon  is  a  tidal  river,  and  much  of  the 
metal  is  likely  to  have  been  carried  off  and  distributed 
elsewhere.  My  visit  left  upon  me  the  impression  that 
there  is  hardly  enough  scope  for  a  dredging  enterprise. 
From  what  I  know  of  this  district,  I  shall  be  surprised 
if  the  boring  tests  disclose  enough  gold  to  cover  the  cost 
of  a  dredge,  and  even  if  they  do,  a  dredge  would  make 
short  work  of  the  limited  area  within  the  bay. 

There  is  evidently  a  junction  of  tl^e  porphyry  with  the 
mudstones  just  above  the  bank  of  Wheatley's  Bay,  and  it 
is  just  possible   that   the   flat   was   ono^   covered    with   tiie 
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sedinieiibary  rock,  which  has  been  removed  together  with 
the  gold-bearing  vein  material  at  the  contact.  But  the 
bulk  of  the  gold  has,  I  think,  been  derived  from  the  con- 
tacts higher  uj)  the  hill  to  the  north-east. 

I  ascended  this  hill  with  Mr.  P.  Hardy.  Gold  can  be 
traced  up  the  valley,  and  just  where  the  foot  of  the  slope 
begins  a  hole  has  been  sunk  20  feet  in  mixed  porphyry 
and  sandstone  wash  and  clay,  showing  colours  of  gold. 
No  quartz  is  visible  in  the  wash,  and  the  alluvium  is  not 
bottomed. 

Close  by  is  another  deep  hole  sunk  as  far  as  water.  A 
chain  further  is  also  a  hole  sunk  over  20  feet,  but  not 
bottomed.  The  stuff  thrown  out  contains  reddish  contact 
stone  similar  to  that  on  the  hillcrest.  Ascending  the  hill 
about  300  feet  above  the  river  is  fossiliferous  sandstone. 
A  saddle  here  is  700  feet  above  the  river,  and  there  is 
apparently  a  contact  of  the  porphyry  and  shale.  Going 
nortli  from  this,  the  hill-range  is  composed  of  pebbly  grit 
and  conglomerate,  with  seams  of  chalcedony  and  contact 
stone,  hornstone,  &c. 

It  is  from  this  hill  slope  that  it  is  reasonable  to  suppose 
that  most  of  the  gold  at  the  foot  of  the  hill  has  been 
derived.  But  I  think  the  main  source  has  been  lower 
down  the  hill,  because  the  sandstones  at  the  summit  are 
pebbly,  and  there  would  have  been  more  quartz  associated 
witli  the  gold  at  the  base  if  both  gold  and  quartz  pebbles 
had  been  mainly  derived  from  the  hillcrest.  Tliere  is 
reason,  however,  to  believe  that  the  quantity  shed  has 
been  moderate,  and  unfortunately  the  slow  accumulation 
of  alluvial  gold  during  the  past  ages  does  not  necessarily 
mean  that  a  payable  outcrop  will  be  found  at  the  top  of 
the  iiill.  In  the  course  of  time  a  payable  spot  may  be 
struck,  but  at  present  there  is  no  indication  to  guide 
prospectors  bc^yond  the  creneral  trend  of  the  north  and 
soutii  contact  line,  as  shown  by  the  reddisli  chalcedonised 
stone. 

This  syudicate  is  also  j^reparing  to  bore  at  the  moutli 
of  and  alon^r  Forster's  Rivulet,  north  of  the  Lymington 
jetty,  as  well  as  on  the  shores  of  Copper  Alley,  the  bay 
soutli  of  the  jttty.  T  have  not  been  able  to  learn  exactly 
how  this  bay  derived  its  name,  but  heard  locally  that  the 
prisoners  in  the  old  days  found  signs  of  copper.  It  is 
possible  that  green  iron  stains  on  the  mndstone  surfaces, 
such  as  are  seen  at  Stnrges  Bay,  Cradoc  Hill,  Peppermint 
Bay,  and  many  other  places  in  this  area,  have  been  mis- 
taken for  copper.     This  green -stained  rock  has  been  tested 
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in  the  Crovernment  laboratories,  and  the  colour  found  due 
to  ferrous  oxide. 

The  old  company  at  Lymington  took  out  a  considerable 
quantity  of  gold  from  the  shallow  alluvial  on  Mr.  Goad's 
ground  during  operations  extending  over  a  couple  of 
years.  This  Lymington  Valley  has  been  carved  out  right 
across  the  line  of  porphyry  from  west  to  east,  and  natur- 
ally carries  the  concentrations  from  the  waste  of  the  rocks 
which  have  disappeared.  In  1884  or  1885  Mr.  Lane  sank 
in  the  bed  of  Forster's  Rivulet  above  the  bridge,  and  is 
said  to  have  got  half  a  grain  of  gold  to  the  dish.  The 
position  of  the  mouth  of  this  rivulet  is  highly  favourable, 
assuming  a  fair  quantity  of  gold  to  have  been  brought 
down  by  the  creek,  but  from  what  I  hear  the  gold  in  the 
valley  and  on  the  surrounding  slopes  is  extremely  patciiy. 
While  the  creek  and  the  bay  are  suitable  localities  for 
search,  I  am  inclined  to  think  success  doubtful,  at  any 
rate,  on  a  scale  that  would  warrant  placing  a  dredge  in 
position.  However,  the  tests  that  are  to  be  made  will  soon 
settle  the  question.  If  this  bay  and  the  one  on  the  TTuon 
River  can  be  shown  to  yield  sufficiently  to  be  payable,  the 
united  claims  would  then  justify  further  expense.  Just 
south  of  the  jetty  a  dyke  or  exposure  of  porphyry  crops 
out  in  blue  shale,  and  is  seen  again  on  the  north  side  of 
the  jetty.  North  of  the  rivulet  and  along  the  shore  of  the 
Arm  to  nearly  half-way  to  Lovett  the  rocks  are  mudstone 
shale  and  mudstone  conglomerate,  traversed  by  dykes  of 
porphyry.  Opposite  Green  Point  porphyry  comes  in,  and 
•continues  thence  all  the  wav  to  Lovett. 

Lymington  Mine. 

In  company  with  the  Rev.  Father  O 'Fly nn  and  Mr. 
Davis,  I  visited  the  hill-saddle  in  the  south-east  corner  of 
J.  Direen's  22  acres,  about  a  mile  west  of  the  Lymington 
township  boundary,  wliere  on  one  side  the  liill  descends 
steeply  to  the  Iluon,  and  on  the  other  to  tlie  Lymington- 
road. 

Here  there  is  a  cut  into  clialcedonised  contact  stone, 
but  as  this  is  on  private  property,  a  Lovett  syndicate  has 
gone  a  little  south-east  and  put  in  a  short  adit,  60  feet, 
and  also  about  60  feet  below  the  crown  of  the  hill,  which 
so  far  has  only  passed  through  softened  and  altered 
<X)untry  rock  of  no  value.  A  formation  which  is  ahead 
of  the  adit  face  has  been  uncovered  a  little  further  east, 
but  an  inspection  of  this  showed  that  it  consists  merely  of 
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lossiliferous  country  carrying  hydrated  oxide  of  iron,  and 
is  not  worth  driving  for. 

In  a  westerly  direction  along  the  range  towards  Black 
Jack  mudstones,  shales,  and  quartzites  continue  to  form 
the  country  rock,  occasionally  fossiliferous.  At  one  spot 
the  hardened  mudstones  are  impregnated  with  iron  pyrites. 
Still  further  west  an  excavation  has  been  made  in  mud- 
stone  with  a  seam  of  limonite.  The  gossanous  capping 
is  rather  inviting  in  appeai^ance,  but  degenerates  into  a 
seam  of  limonite,  which  haa  the  disadvantage  of  carrying 
no  associated  quartz  nor  pyrites. 

All  around  is  pebbly  ^sandstone  and  conglomerate,  the 
waste  of  which  would  give  rise  to  a  decided  quartz  wash. 
But  quartz  gold-bearing  wash  is  rather  exceptional  here, 
and  bearing  this  in  mind,  it  is  probable  that  the  gold  at 
the  base  has  come  from  some  part  of  the  contact  with 
shales  and  mudstones  lower  down  the  hill  than  these  high 
workings.  This  view  gains  support  from  the  general 
opinion  in  the  district,  that  the  best  prospects  are  always 
found  not  on  the  top  of  this  hill,  but  some  distance  down 
its  sides. 

The  porphyry  no  doubt  passes  right  under  it,  and  there 
are  lower  points  of  contact  from  which  most  of  the  gold 
may  have  come. 

Mount  Mary  Mine. 

This  is  situate  just  south  of  the  south  boundary  of  the 
townslap  of  Lovett,  in  the  north-east  corner  of  W.  Dance *s 
15-acre  block.  The  country  rock  is  pebbly  mudstone  and 
shale  near  its  contact  with  alkali  and  nepheline  syenite 
porphyry,  which  crosses  the  mountain  and  the  Lovett 
valloy  to  the  Livingstone  llill  in  a  north-easterly  direc- 
tion. At  the  contact  itself  a  good  deal  of  brecciated  rock 
is  seen,  very  likely  due  to  the  crushing  force  of  the  intru- 
sion :  and  the  familiar  reddish  contact  stone  carrying 
visible  gold  on  the  faces  occurs  at  the  outcrop. 

Work  was  begun  here  in  1898,  but  after  some  time  was 
abandoned,  and  only  resumed  at  the  beginning  of  last 
year,  when  a  new  shaft  was  started.  In  all,  four  shafts 
have  been  sunk.  The  first  was  only  14  feet  in  depth.  At 
this  time  specimens  of  stone  are  reported  to  have  given 
4  dwts.  and  as  much  as  11  dwts  geld  per  ton.  The  second 
shaft  was  sunk  60  feet,  and  the  lode-channel  intersected 
by  a  crosscut  in  16  feet  of  driving  to  the  north-west. 
Stone  from  this  is  reported  as  having  assayed  2  dwts. 
7  grs.  gold  per  ton,  but  a  sample  from  the  whole  width  of 
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the  lode  (4  feet)  taken  by  the  late  Mr.  J.  Harcourt  Smith 
returned  only  traces  of  gold. 

A  third  shaft  was  sunk  20  to  25  feet,  and  then  aban- 
doned. The  fourth  and  present  shaft  has  been  sunk  73 
feet.  From  the  bottom  a  short  crosscut  has  been  driven 
south  through  the  lode,  which  is  here  3  feet  wide,  and 
has  been  driven  upon  east  for  6  feet.  In  the  lode-channel 
are  up  to  6  inches  of  green  lode-stuf!  and  silicified  matter. 
A  sampling  which  I  took  from  the  face  was  assayed  by 
Mr.  W.  P.  Ward,  the  Government  Analyst,  but  only  a 
trace  of  gold  was  detected.  I  was  shown  assay  notes  from 
Mr.  Ward  stating — 2  dwts.  15  grs.  gold  per  ton  from  green 
stuff ;  8  grs.  gold  per  toji  from  quartz ;  and  1  dwt.  7  grs. 
gold  per  ton  from  red  stone.  The  3-oz.  red  stone  sent  by 
me  to  Mr.  Ward  also  came  from  the  outcrop  in  a  trench 
near  by.  As  this  trench  has  yielded  several  specimens 
showing  visible  gold,  it  might  be  as  well  to  sink  a  little 
on  the  stone  there.  It  is  in  fact  the  only  formation  in  the 
district  in  which  anything  tangible  in  the  way  of  gold  is 
found,  and  I  think  a  little  money  might  be  spent  in 
proving  it.  From  the  manner,  however,  in  which  the  gold 
occurs  in  this  contact  stone  without  any  apparent  channel, 
I  am  very  much  afraid  that  it  will  lead  to  the  expenditure 
of  money  in  search  of  something  payable  without  resulting 
in  anything  really  valuable.  Still  undoubtedly  gold  exists 
here,  and  there  is  an  inducement  to  see  how  it  goes  down. 

Livingstone  Mine. 

This  is  situate  2  miles  north-east  of  Lovett  on  W.  F. 
Rennahan's  173  acres,  just  north  of  the  north  boundary- 
line  of  John  Thorp's  500  acres.  A  shaft  has  been  sunk  on 
the  north-west  fall  of  Livingstone  Hill,  which  is  a  spur 
from  Toby's  Hill,  at  600  feet  above  sea-level,  on  a  quartz 
reef  in  nepheline  syenite  porphyry  near  the  contact  of 
the  latter  with  fossiliferous  Permo- Carboniferous  strata. 
This  shaft  is  not  in  a  condition  to  enter  at  present,  the 
collar  having  fallen  in,  but  when  I  was  here  on  a  previous 
occasion  it  had  been  sunk  upwards  of  60  feet,  following 
the  parallel  bands  of  quartz  which,  interlaminated  with 
the  porphyry,  form  the  reef  down  to  that  depth  on  the 
underlay.  This  reef  strikes  a  little  north  of  east, 
apparently  the  same  direction  as  the  hill-spur,  on  the 
crest  of  which  further  east  indications  of  the  continuance 
of  a  line  of  quartz  or  reefing-stone  are  to  be  seen. 

This  shaft  was  sunk  in  1898  on  the  strength  of  Vic- 
torian assays  of  specimens,  which  went  3  ozs.  23  grs.  and 
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1  oz.  12  dwts.  per  ton.  Subsequently  an  assay  of  48  lbs. 
of  stone  gave  10  dwts.  13  grs.  per  ton.  Later,  a  ton  of 
stone  was  treated  at  Footscray,  for  5  dwts.  per  ton.  Then 
6  tons  of  quartz  were  taken  over,  but  no  free  gold  was 
obtained,  only  3  or  4  dwts.  from  the  pyrites.  Half  a 
'.hundredweight  which  had  remained  over  from  the  1-ton 
lot  was  tried,  and  yielded  only  13  grs.  free  gold  per  ton. 
These  disappointing  results  led  to  the  abandonment  of 
work  here.  Some  of  the  most  likely-looking  specimens 
taken  by  me  from  the  tip  were  assayed  by  the  Government 
Analyst,  who  could  only  detect  a  minute  trace  of  gold. 

The  reef  here  is  apparently  a  contact  development, 
which  may  or  may  not  be  continuous.  The  likelihood  is 
that  the  bands  of  quartz  will  be  irregular  along  their 
course,  though  fairly  constant  enough  in  depth.  Their 
behaviour  in  depth  will  most  likely  depend  upon  the 
accompanying  line  of  the  porphyry  contact.  The  stone 
carries  arsenopyrite,  iron  pyrites,  copper  pyrites,  and  a 
little  blende  and  galena,  an  association  of  minerals  which 
may  be  considered  as  a  favourable  indication  for  gold. 
It  is  in  fact  the  most  promising  stone  found  in  the  entire 
district  so  far,  and  it  is  the  only  lode  found  entirely  in 
porphyry.  Evidently  it  has  not  carried  much  gold  at  the 
outcrop,  or  there  would  have  been  more  of  it  found  in  the 
vallev  below.  If  it  continues  further  east  some  more 
encouraging  part  may  be  found  on  its  course.  As  matters 
stand  at  present,  however,  there  is  not  much  encourage- 
ment to  go  further  with  the  work,  in  view  of  the  poor 
results  so  far. 

On  the  southern  side  of  tlie  ridge  a  tunnel  was  driven 
for  about  400  foot,  to  intersect  the  reef  at  about  90  feet 
below  the  bottom  of  the  shaft.  The  country  through 
which  it  has  been  driven  is  the  Permo-Carboniferous  niud- 
stone  or  sandstone  traversed  by  dykes  of  porphyry.  In 
driving,  the  direction  of  the  adit  was  changed,  and  it  now 
heads  for  the  shaft.  The  reef  line  has  not  yet  been  inter- 
secteri,  but  it  cannot  be  far  ofT.  To  settle  the  question  as 
to  whether  the  reef  is  likely  to  be  j)ermanent  it  would  not 
be  very  exj)ensive  to  continue  the  tunnel  far  enough  for 
the  purpose,  and  if  the  results  then  warrant  further  out- 
lay, a  new  position  should  be  selected  for  a  working-shaft 
a  little  lower  down  the  hill  on  the  northern  fall.  It  must 
be  confessed,  however,  that  looking  at  the  results  obtained 
so  far  from  the  shaft,  any  further  work  here  would  be 
quite  speculative. 
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The  Pout  Cygnet  Porphyries. 

These  combine  to  make  a  rock  group  so  unique  in  Tas- 
mania, and  not  altogether  matched  anywhere  else  in  the 
world,  that  a  few  general  remarks  thereon  are  called  for. 

Increasing  attention  is  being  paid  to^  the  Port  Cygnet 
eruptive  rocks  in  Europe.  They  have  been  under  the 
notice  of  the  most  distinguished  European  petrologists, 
Professors  Rosenbusch  and  Brogger,  and  an  important 
treatise  (in  German)  on  some  of  them  by  Dr.  F.  P.  Paul, 
of  Sydney,  has  recently  appeared  under  the  title  of 
'*  Some  Foyaitic-Thcralitic  Rocks  from  Tasmania."  (*) 

As  is  now  well  known,  the  rocks  belong  to  the  alkaline 
division  of  eruptives.  They  contain  an  excess  of  the  alka- 
lies, soda  and  potash,  and  consequently  sodic  minerals  are 
plentifully  developed  in  them,  ^.//.,  soda  orthoclase,  sodic 
augite  and  amphibole,  nepheline,  sodalite,  hauyne,  6ic.  It 
will  therefore  be  readily  understood  how  potent  the  waste 
from  such  rocks  must  be  in  forming  a  soil  in  the  highest 
degree  favourable  for  the  fruit-culture  for  which  the  dis- 
trict is  famous. 

The  petrographical  classification  of  the  rocks,  as  far  as 
at  present  studied,  may  be  stated  as  follows :  — 

1.  Family  of  the   Alkali  Sytnites — 

(rt)  Plutonic  representatives. 

(1)  Quartz  augite  syenite,  or  akerite,  accord- 
ing to  Prof.  Brogger.  This  is  the  plu- 
tonic  rock  forming  part  of  the  promon- 
tory of  Regatta  Point  and  on  the 
Back-road  north-west  of  Lymington. 

2.  Family  of  the  Elaeolite  Syenites — 

(a)  Plutonic  representatives. 

(1)  Elaeolite  syenite.     Part  of  the  promon- 

tory of  Regatta  Point,  and  on  Mount 
Mary. 

(2)  Jacupirangite.      A    dark    facies    develop- 

ment    of     tlie     elaeolite     syenite     at 
Regatta  Point. 

(6)  Complementary   and    dyke   representatives. 
(1)  Nepheline  syenite  porphyry. 

(a)  The    biscuit   felspar    rock   on    Mt. 
Livingstone  and   Mt.  Mary. 

('}  Beitriige  ziir  petrographiHchen  KHnntniss  einiv;er  toyaitisch*tlieralit- 
hiseh<>n  Oesteine  ans  TaRmanien,  Dr.  F.  V.  Paul.     Wien,  1000. 
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(6)  The  hanyue-bearing  rock  on  Mt. 
Livingstone  closely  related  ta 
the  preceding. 

(2)  SoKsbergite  porphyry.     A  greenish  dyke 

south  of  Regatta  Point. 

(3)  Mica-solvsbergite.     A  dyke  south  of  the 

preceding. 

(4)  Tinguaite.     The  dense  green  rock  above 

Mt.  Mary  Mine. 

(5)  Tinguaite   porphyry.      The   rock   on    the 

summit  of  Mt.  Mary,  with  porphy- 
ritic  crystals  of  sanidine  felspar  and 
garnet. 

3.  Family  of  the  Esse. rites — 

(a)  Plutonic  representatives. 

(1)  Essexite.     Dark  rock  on  the  north  side 
of  Regatta  Point. 

4.  Family  of  the  Theralites— 

(n)  Plutonic  representatives. 

(1)  Monchiquitic   shonkinite.      A    dark   rock 

forming     part     of     Regatta     "Point. 

Described   formerly  as  mica-nephelin- 

ite,  with  the  habit  of  a  monchiquite. 

Called     monchiquitic    nephelinite     by 

Dr.  Paul,  who  also  refers  to  its  shon- 

kinitic  affinities. 

The  above  list  is  far  from  exhausting  the  rock  varieties 

found   at   Port   Cygnet,   but   at   any   rate  it  presents   the 

principal  types. 

Pyrite  is  met  with  sparsely  distributed  in  the  igneous  rock, 
quite  apart  from  any  vein  formation,  but  no  gold  in  the  rock 
has  ever  been  seen  in  the  hundreds  of  specimens  that  have 
been  examined.  This  metal  would  appear  to  be  confined 
to  marginal  parts  of  the  porphyry  and  the  adjacent  sedi- 
mentary strata,  where  silica  and  metallic  sulphides  have 
been  introduced. 

As  regards  the  age  of  the  porphyries,  all  that  can  be 
said  at  present  is  that  they  are  intrusive  in  the  Permo- 
Carboniferous  beds.  IIow  much  younger  they  are  than 
these  has  not  yet  been  demonstrated.  They  are  found  on 
the  shores  of  D'Entrecasteaux  Channel,  and  Mr.  F.  J. 
Ernst,  in  1902,  in  making  a  traverse  across  the  range, 
found  that  an  outcrop  of  Mesozoic  diabase  exists  between 
the  channel  and  the  Lovett  occurrences,  presumably  cutting 
through  the  belt  of  porphyry.     Of  course,  if  this  is  a  real 
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intersection,  a  step  further  is  taken  in  the  determination 
of  its  age,  and  the  alkaline  rocks  must  be  referred  to  the 
interval  between  the  Lower  Permo-Carboniferous  and  the 
Upper  Mesozoic.  On  this  visit  I  made  my  way  over  the 
range  east  of  Lovett,  via  Nicholls'  Creek,  and  descended 
to  \Voodbridge  on  the  shores  of  the  channel,  for  the 
express  purpose  of  studying  the  junctions  throughout  the 
traverse  with  reference  to  the  age  question.  On  the  north 
side  of  the  road  along  Nicholls'  Creek,  J -mile  from  the 
Arm  and  80  feet  above  sea-level,  a  fine  contact  occurs  in 
a  little  quarry  showing  nepheline  syenite  porphyry  under- 
lying the  mudstone  strata  which  are  fairly  horizontal. 
The  latter  are  hardened  near  the  contact,  but  I  did  not 
notice  any  occurrence  of  mineral  or  vein  formation.  About 
a  mile  further  along  the  road  diabase  is  exposed,  and 
beyond  this  is  mudstone.  The  actual  contacts  unfortun- 
ately are  not  shown,  and  it  is  not  certain  whether  it  is 
the  porphyry  or  the  mudstone  which  is  cut  through  by 
the  diabase.  On  the  eastern  side  of  the  range  diabase  is 
seen  near  the  summit,  and  is  succeeded  lower  down  by  the 
Permo-Carboniferous  strata  into  which  it  has  penetrated, 
and  quite  at  sea-level  the  intrusions  of  porphyry  in  the 
mudstones  on  the  north  point  of  Peppermint  Bay  are  met 
with.  At  present,  therefore,  what  we  know  is  that  the 
Permo-Carboniferous  beds  are  pierced  both  by  diabase  and 
porphyry,  but  the  evidence  available  as  to  the  relative 
ages  of  the  respective  intrusions  is  not  absolutely  con- 
vincing, though  there  is  a  high  probability  in  favour  of 
the  pre-diabasic  age  of  the  porphyry.  On  the  other  hand, 
all  the  other  occurrences  of  alkaline  rocks  in  Tasmania 
are  of  Tertiary  age. 

Conclusion. 

The  general  conclusions  which  I  draw  from  this  exami- 
nation of  the  Port  Cygnet  district  are  very  much  the  same 
as  those  embodied  in  my  former  report  on  this  field. 
These  are,  briefly,  that  gold  will  not  be  found  dissemin- 
ated promiscuously  through  the  porphyry,  but  is  con- 
fined to  the  silicified  and  brecciated  stone  at  the  junction 
of  the  eruptive  and  sedimentarv  rock,  sometimes  in  one, 
sometimes  in  the  other,  or  in  quartz  veins  connected  with 
these  contacts.  The  deposition  of  gold  and  mineral  sul- 
phides along  these  lines  has  not  been  great,  and  is  irregu- 
lar and  patchy,  and  though  prospecting  has  been  carried 
on  at  several  points,  nothing  payable  has  been  struck  so 
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far.  Tlie  gold  won  from  tlic  creeks  and  valley  flats  has 
boon  derived  from  the  slow  waste  of  the  contact  lines,  and 
it  is  only  along  tiiese  lines  that  prospecting  has  any 
chance.  Unfortunately,  however,  there  is  not  much 
cncrouragoment  for  spending  money  on  tiie  lode  formations 
in  the  hope  of  payahle  results.  On  the  whole  I  do  not 
think  that  enough  gold  exists  in  the  bay  sands  to  warrant 
the  construction  and  installation  of  dredging- plant. 
Nevertheless,  the  Port  Cygnet  goldfield  is  so  unique  that 
I  am  not  without  hope  tliat  some  day  or  other,  by  pro- 
specting or  by  accident,  some  part  of  the  lode-line  of 
sufficiently  high  grade  to  work  may  be  met  with. 

1  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant, 

W.    ir.   TWELVETREES, 

Government  Geologist. 
W.  H.  Wallace,  Esq., 

Secretary  for  Mines,  Hobait. 


THE     MANGANA     GOLDFIELD. 
[Four  Plans,  Two  Photos.] 


I. — Introduction. 

Mangana  is  a  small  township,  5  miles  from  Fingal  by 
road,  situated  on  an  alluvial  flat  which  forms  the  floor  of 
a  valley  bounded  by  hill  spurs  descending  from  Ben 
Liomond  and  Tower  Hill.  The  hills  rise  steeply  from  the 
plain,  and  consequently  give  the  place  a  picturesque 
aspect.  The  native  name  Mangana  had  some  connection 
with  the  river,  for  Maiu/ana  Lienfa  signified  the  South  Esk 
River,  distant  4  miles  to  the  south.*  A  back  road  over 
the  hills  runs  north  to  the  township  of  Mathinna,  and  a 
tciurist  track  has  recently  been  made  to  the  shelter-hut 
near  the  summit  of  Ben  Lomond,  where  Col.  Legge  has 
established  a  thermometer  station.  The  grade  of  the 
track  up  that  mountain  is  comparatively  easy,  and  Man- 
gana forms  an  excellent  base  for  expeditions.  Mountain- 
eers cannot  do  better  than  place  themselves  in  the  hands 
of  Mr.  Donald  McLeod,  of  the  Alpine  Hotel,  Mangana, 
who  will  make  all  arrangements  for  the  ascent. 

The  goldfield  is  situate  in  the  area  of  slate  and  sand- 
stone strata  of  Lower  Silurian  (Ordovician)  age,  which 
forms  a  large  auriferous  belt  of  country  running  through 
to  the  northern  coast  of  the  island,  and  embracing  the 
goldmining  districts  of  S'camandcr,  Mathinna,  Mt.  Vic- 
toria, Warrentinna,  and  Lyndhurst.  The  exact  prolonga- 
tion of  the  strike  of  the  Mangana  strata  would  cut  the 
River  Tvne  near  its  confluence"  with  the  8<nith  Esk,  and 
not  the  Mathinna  field,  as  frequently  asserted.  The  line 
of  the  Mathinna  strata  extended  south-east  emerges  on 
S.  R.  J.  N.  Talbot's  500  acres,  in  the  bend  of  the  S<iuth 
Esk  River,  near  Fingal. 

IL — Previous  Litp:ratl'iie. 

The  following  reports  have  been  published  by  the 
Government  of  Tasmania  :  -  - 

1.  Gold  at  Mangana,  by  Chas.  Gould,  Government 
Geologist,  31st  Julv,  ISO!)  (Legislative  Council 
Paper  No.  20). 

•  Feiiton'R  "History   of  TaMmaniu,"    1H84,  p.  4  4.M.      Tli-   word  "  Miin- 
iina,'*  however,  denoted  wattle- tici'  guni ;  and  '' Miintj-unna  "   was  thn 
word  for  finh. 

Ill 
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2.  On  some  portions  of  the  Mangana    Goldfield,    by 

Alex.  Montgomery,  M.A.,  Government  Geologist, 
liotli  September,  1894  (Report  of  the  Secretary 
for  Mines,  1894-5). 

3.  On  the  strata  in  the  shaft  of  the  New  Sovereign 

Mine,  Mangana,  by  W.  H.  Twelvetrees,  Govern- 
ment  Geologist,    6th   November,   1899. 

Mr.  Gould  describes  four  reefs  discovered  bv  Mr.  J.  C. 
Goodall  along  the  summit  and  Hanks  of  the  ridge  dividing 
the  tributaries  of  Majors  Gully,  which  arc  charted  as 
Golden  and  Fern  Tree  Gullies.  He  is  of  opinion  that  if 
the  shafts  which  were  then  being  sunk  prove  the  reefs  to 
hold  as  good  in  depth  as  they  appeared  to  be  on  the  sur- 
face, there  is  sufficient  stone  in  sight  for  several  years* 
crushing. 

Mr.  Montg<nnery  reports  on  the  Reunion,  Cardinal, 
Buckland,  and  Alpine  mines ;  and  on  Specimen  Hill  work- 
ings. 

The  report  on  the  New  Sovereign  Mine  is  an  examina- 
tion of  the  shaft  workings  of  the  mine  now  owned  by  the 
Mangana  (Tasmania)  Gold  Reefs  Company,  Limited,  as  far 
down  as  280  feet,  the  then  depth  of  the  shaft. 

Til.       pHYSIOCRAPnY. 

Mangana  was  originally  callc»l  the  Nook,  and  the  little 
vallov  forms  a  veritaljle  nook  at  the  base  of  the  hijjh  hill 
raui^es  which  rise  abruptly  from  its  borders.  These  hills 
arc  lofty  bj)urs,  which  (lividc  mountain-stream  channels  or 
ravines  known  as  Richardson  s  Creek,  Calder's  GuUv, 
Majors  Gully  (rcsultini^  from  the  confluence  of  Fern  Tree 
ami  (iolclcn  Gullies),  (Jraiits  Creek,  J^harkev's  Gullv.  Sailor's 
(iully,  cVc.  The  spurs  rise  immediately  round  Mangana  to  a 
lioii^ht  «»f  "no  or  >^n'.)  feci,  anrl  towards  the  north  thev 
rnntiiiuo  risini;,  and  constitute  shoulders  or  buttresses  of 
Tow(M*  Hill,  the  suniiiiil  of  which  is  ncarlv  6  miles  north- 
west  nf  1 1n.'  inwiiship.  aiul  'Mh)()  foot  above  sea-level.  About 
Kmmi  ftM't  abnvo  and  n«»rtli  of  Mangana  is  a  small  farming 
sett  loirifiit  (.ailed  tin.'  Tnuers.  Kiehards«m's  Creek  receives 
t!ie  \v;ii«'»-<  ni  the  various  creeks  mentioned  above,  and 
it-..'!i"  il-.'.vs  into  th«'  T«>\\ei-  Rivulet  (h)callv  known  as  Ben 
L. >m..ii»i  ('r«M>k).  a  trihularv  (»f  the  South  Esk  River,  3 
?ii'!..'>  v.^-1  I'l'  Kinval.  Thr-  lattc^-  river  follows  a  tortuous 
»■"'.:-•■  ■  i  f!';:?\v  1«»''  rn-'?-.-.  till  it  emj>ties  into  the  Tamar, 
a!  l/i 'HM  ^'-*  .'Ti.  It»  \hi-  l.'W'T  pa  11  of  Major's  Gully  the 
('r««.k  ''..w-  ijn.ii-r  ;lii.  v..n''.{ri  of  the  shingle.  The  narrow- 
T'«-  ■  «  r  tljv"  i:i; ;■!«•-    ir.  I  ''le  :-:o(-pness  of  their  sides  point 
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to  the  excavating  work  of  the  streamlets  having  been  per- 
formed in  comparatively  recent  times.  When  they  cross 
the  course  of  reefs,  they  do  good  service  to  the  prospectors 
by  exposing  these,  and  enabling  them  to  be  worked  by 
adit  levels.  In  the  northern  part  of  the  field  the  direction 
of  the  ravines  is  more  or  less  north  and  south,  coinciding 
approximately  with  the  strike  of  the  reef-lines,  and  these 
consequently  contribute  to  the  formation  of  spurs  which 
resist  denudation.  Hence  the  most  accessible  parts  of 
reefs  are  frequently  at  high  elevations. 

IV. — Geology. 

The  strata  of  the  field  consist  of  slate  and  sandstone,  con- 
sidered to  belong  to  the  Ordovician  (Lower  Silurian)  sys- 
tem. No  fossils  have  been  found  confirming  this  refer- 
ence, which  is  made  only  on  stratigraphical  and  analogical 
grounds.  The  alternations  of  sandstone  and  slate  show 
the  cleavage  partings  in  the  rock  to  be  mostly  coinci  lent 
with  the  lines  of  bedding.  The  sandstone  is  generally 
crystalline,  and  the  whole  scries  has  been  subjected  to  the 
processes  of  compression  and  cleavage,  which  in  Tasmania 
are  believed  to  have  operated  strongly  at  the  close  of  the 
Silurian.  It  is  made  up  of  finely-divided  detritus,  derived 
from  the  wearing  down  of  quartz  felspar  (granite)  rock 
masses,  which  have  now  entirely  disappeared  from  the 
locality,  if  indeed  they  ever  existed  in  this  ])art  of  ihe 
island. 

The  general  strike  of  the  beds  is  N.  25°  \V.,  and  east 
of  the  township  their  general  dip  (underlay)  is  to  the 
north-east,  while  west  of  Mangana,  on  the  hills  above 
Calder's  and  Major *s  Gullies,  and  on  the  Black  Boy  spur  in 
the  township  itself,  the  strata  dip  to  the  south-west. 

An  anticlinal  arch  appears  to  have  existed  over  the 
present  flat  of  the  Fingal  (Grant's  Hivulct)  valley  in  the 
north  angle  of  the  township,  and  the  reef-lines  throughout 
the  district  are  probably  related  to  the  processes  of  com- 
pression and  strain,  which  may  be  considered  rcs])onsible 
for  the  formation  of  this  arch. 

A  strong  unconformity  exists  between  the  slates  and  the 
beds  of  grit,  conglomerate,  aiul  ]iiudst«>!ie,  which  m-erhiy 
them,  and  which  pertain  to  the  Pernm  ('ailwuiiferons 
system.  On  the  hills  north  of  the  townshif).  at  a  heiij^ht  of 
between  950  and  1000  feet  abuve  the  \o\'o]  «»f  ihe  |>l;iin.  ;i 
layer  of  this  conglomerate,  30  (,r  10  feet  thick,  covers  tin- 
Ordovician  strata.  The  pebbles  arc  quartz,  and  soinel  jnies 
slate,  embedded  in  a  sandstone  matrix.     Stfi.-iII  clifTs  iif  \W< 
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conglomerate  are  exposed  on  the  hill  ridge  between 
Calder's  and  Fern  Tree  Gullies,  about  5  chains  south  of 
W.  Grcllibrand's  157  acres,  at  1000  feet  above  Mangana. 
On  the  Alpine  Hill,  also  between  Richardson's  Creek  and 
Calder's  Gully,  stones  of  this  conglomerate  are  strewn  on 
the  surface  about  100  yards  north  of  the  Alpine  outcrop 
workings.  Boulders  of  reddish  sand  and  grit  enclose 
pebbles  of  sandstone,  slate,  and  quartz.  A  little  further 
south,  between  the  Alpine  hut  and  the  Cardinal  shafts,  a 
few  feet  of  Fermo-Carbonifcrous  sandstone  appear  to  over- 
lie the  older  slate.  East  of  Mangana,  at  the  head  of 
Sharkey's  Gully,  near  Talbot's  gate  on  the  divide,  and  at 
an  elevation  of  between  600  and  700  feet  above  Mangana, 
the  hill  capping  is  composed  of  Permo-Carboniferous  mud- 
stone.  The  residue  of  this  covering  is  nowhere  thick,  and 
it  is  easy  to  see  that  the  slate  throughout  the  district  has 
nowhere  suffered  any  great  denudation  since  it  was  first 
buried  below  the  Permo-Carbonifcrous  sediments.  From 
this  fact  it  may  be  inferrerl  that  no  great  waste  of  gold 
quartz  reefs  can  have  taken  place,  and,  consequently,  that 
the  amount  of  gold  present  in  the  alluvial  does  not  afford 
a  fair  criterion  of  the  value  of  the  reefs.  Fossiliferous 
mudst<^ncs  occur  high  up  the  shoulder  of  Tower  Hill,  as 
well  as  on  the  Fingal  township.  The  difference  of  level 
between  the  two  exj)osures  points  to  considerable  faulting 
somewhere,  but  it  would  re(juire  a  very  close  examination 
of  the  geology  of  the  locality  to  locate  the  line  of  displace- 
ment. The  ])liiin  through  which  the  South  Esk  River 
flows  consists  partly  of  alluvial  matter,  which  was  deposited 
in  Tertiary  times,  and  this  j'ravel  has  been  shown  bv 
borings  to  go  down  below  the  level  of  the  present  river 
bed.  This  alluvial  becoines  shallower  towards  Mangana, 
anrl  at  t  ho  township  it  is  not  more  than  30  or  40  feet  in 
doptli.  It  jj^radually  gives  j)lace  to  the  modern  wash  of  the 
ninuntain  cnu^ks  in  ascending  the  gullies.  In  Tertiary 
times  the  deposit  pn»bahly  extended  higher  up  the  low 
hill  on  liohertson's  Freehold,  to  the  west  of  the  township, 
but  some  denudation  must  have  taken  place  during  sub- 
sivjucnt  elevation  of  the  land.  These  Tertiary  deposits 
in  the  South  Ksk  l)Msin  extendcfl  as  far  north  from  Fingal 
as  the   pre.^^ent   site  of   Mathinna. 

lL:n(M.n<  mcks  ap])ear  at  a  few  places  on  the  Mangana 
Held.  hut.  irmet  ically.  are  (piite  unrelated  to  the  gold 
qnar!7.  reefs.  The  siinitnit  «»i  Tov- er  Hill  is  formed  of 
diabase  .  L;r«M'risi  i»nf  or  trap),  the  plagioclase-augite  rock 
whleli  everv where  i<  foinid  intrusive  in  the  coal  measure 
sedinient.'iri<^s   ihoth   n])per  anl   lower,   /./-.,   Termo-Carbon- 
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iferous  and  Mesozoic)  as  sheets,  pipes,  dykes,  or  in  some 
other  form.  On  the  flanks  of  the  hill  below  the  summit  is 
a  fringe  of  Permo-Carboniferous  strata,  but  whether  these 
pass  underneath  the  diabase  or  whether  the  latter  cuts 
them  oflF  is  as  yet  an  open  question. 

On  the  track  to  the  Alpine  Mine,  about  400  feet  up  the 
hill,  is  a  small  patch  of  diabase,  which  has  come  up 
through  the  slate  at  this  spot.  The  igneous  rock  is  here 
greatly  decomposed,  and  does  not  appear  to  bo  exposed 
for  a  width  of  more  than  20  feet. 

A  further  exposure  of  the  same  rock  is  on  the  *J()-acre 
block  of  Robertson's  Freehold,  west  of  Mangana.  It 
occupies  the  western  part  of  that  block  and  the  southern 
angle  of  the  adjoining  31  acres,  and  extends  westward  to 
the  mining  sections,  |-mile  distant,  forming  a  consider- 
able mass. 

A  similar  rock  forms  the  top  of  Ben  T.omond.  the  Fin- 
gal  Tier  (  *  Bare  'Rock  *'),  and  other  heights  in  the  neigh- 
bourhood. Microscopical  examination  shows  an  absence 
of  the  type  of  structure  which  would  denote  a  deep-seated 
(plutonic)  rock,  as  well  as  of  that  which  characterises 
effusive  (volcanic)  rocks.  Their  micro-architect \ire  (dia- 
base type)  conforms  with  that  <»f  rock  masses  which  exist 
as  laccolites  or  intrusive  sheets. 

The  age  of  these  rocks  is  not  older  than  late  Mesozoic, 
as  it  is  clear  th?.t  they  have  intruded  into  our  Upper  Meso- 
zoic shales  and  sandstone,  but  any  closer  determination 
than  this  seems  impossible  for  the  present. 

The  quartz  reefs  at  Mangana  are  for  the  most  part 
enclosed  in  the  Ordovician  slate  <'ind  sandstone  strata. 
Only  at  one  point  did  I  see  what  appears  to  be  an  upward 
extension  of  the  reefs  intt)  the  overlying  Pernio-Carb  )n- 
ifcrous,  viz.,  on  the  Buckland  Sj)ur,  wIkm-o  an  exposure 
in  a  trench  shows  a  somewhat  feeble  continuatirm  of  the 
quartz  into  the  flat-lying  younger  sandstone.  However, 
more  extended  examination  is  necessary  before  what  would 
appear  to  involve  a  younger  age  for  surh  a  reef  can  be 
used  decisivelv  for  building  anv  theory  u])on  it.  Quartz 
veins  have  been  observed  in  the  ('(►al-rneasure  sandstone 
elsewhere  (on  Ben  Lomond  and  near  Buckland,  as  well  as 
at  Port-  Cygnet).  But  tlio  Mani^ana  reefs  ty])ically  are 
confined  to  the  older  strata,  and  their  nccurrence  is  jhu 
bably  closely  ccmnecled  with  the  tectonic  processes  <>f 
folding,  which  may  be  coru-eiveil  as  having'  reh'a<e:l  and 
enclosed  the  siliceous  residue  ff  the  granite  ina^nia.  Tliat 
reef- formation  is  in  some  wav  related  to  th(»  berulin!^  «»f 
the   beds   may    be    infe»Ted    from    tlie    chan<re    in    dip    i-f 
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reefs  when  found  east  or  west  of  the  township.  All  the 
reefs  east  of  the  Fingal  Valley  axis  have  an  easterly  dip, 
while  those  on  the  Buckland  or  Alpine  Spur  dip  to  the 
west.  It  is  highly  possible  that  a  reef  or  reefs  may  exist 
along  the  axial  line  of  folding  below  the  plain  of  the  Fin- 
gal Valley. 

V. — Economic     Geology. 

The  gold-bearing  quartz  assumes  the  form  of  veins  and 
reefs,  for  the  most  part  running  in  northerly  and  north- 
westerly directions,  generally  conforming  with  the  enclos- 
ing strata  in  strike  and  dip,  and  varying  in  width  from 
mere  threads  to  as  much  as  25  feet  in  width.  Some  of 
these  reefs  are  barren,  or  at  all  events  not  j)ayahle.  The 
quartz  generally  is  white  and  glassy,  and  not  as  a  rule 
charged  very  heavily  with  pyrites.  Where  pyrites  is  pre- 
sent, the  dominant  species  is  iron  pyrites.  Arsenopyritc 
is  subordinate.  Copper  pyrites,  galena,  and  blende  occur 
sporadically,  and  are  good  indicators  of  the  proximity  of 
gold.  The  rich  stone  found  near  the  surface  in  this  dis- 
trict has  probably  been  indebted  to  j)rocesses  of  solution 
and  re-precipitation  ft)r  its  wonderful  gold  contents  (Golden 
Entrance  quartz  having  yielded  39i  ozs.  per  ton).  Some 
of  the  reef -channels  have  been  t  he  seat  of  subsequent  move- 
ments, which  have  torn  and  forced  apart  both  quartz  jind 
the  slate  laminiv,  widening  the  rocf  and  giving  it  a  mottled 
aj)pearancc,  which,  if  accompanied  by  pyrites,  is  a  favour- 
able aui^ury  for  gold  c(»nlonts.  Oxidised  ])ar«illel  partings 
in  the  stone  are  woIooukmI  by  the  miner  as  very  apt  to 
carrv  <:^o\d.  The  rccf.>  in  the  hills  to  the  east  of  the  town- 
ship  are  in  dirc('ti«»ns  which  cause  them  to  cross  the  gullies, 
and  the  latter,  notably  Sharkov's  and  Sailor's,  must  have 
reniovccl  ctmsiflcrablc  quantities  of  quaiiz  while  carving 
(»ut  their  channels.  On  the  t»ther  hand,  on  Majors  and 
the  Alpine'  Hills,  the  ravines  mainly  run  parallel  with 
{\w  reefs,  which  coiisc«|iioiit ly  have  unly  been  subject  to 
the  <lenud.Mt ion  Lfoini;  nii   iip.in  the  hill  spurs. 

It  i-  pnibable  that  much  «»r  tht»  alluvial  gold  which  has 
(••ifne  into  M.inirana  I'lnni  !  he  iii»rth  was  not  shed  from  the 
Alpine  .-ind  Majnv  fljn  if-ef-.  f«»r  the>e  reefs  are  not  cut 
iiv  the  T'l.nii   i.Mvirnv-.      Tin- l-x-al  njiiuinn  is  that  the  Permo- 

C.nl.i.p' r",  r-.'iv  i-.,i|;j|,in..i'>t  i^  nv  cfirient    is  responsible  for  a 
I     '      ■•      i'    ■ . 

il-f''.'[  i-.i-  ' I!   r. .'ii"l  ImjIi  in  >  he  cementing  sand  of  this 

(•..nu',.iii,'i;it .^  :i!.i  III  .'Uj!!/.  c«.iit:ii!ied  therein,  and  the 
ir.-n  ■•\:h'  v  :<  h  \» 'i'>l  !ii!"!i  "t  ih.j.  .illuvial  gold  coming 
;•••  "I-    !!;••    'i-.ii'f  »•    ''III    .."    •••;;'    -H'!'!    is   coated    contirms 
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the  idea  that  gold  is  derived  from  the  ferruginous  cement. 
This  is  the  view  held  locally,  and  much  can  be  adduced  in 
its  support.  There  is  not  the  slightest  reason  why  alluvial 
and  specimen  gold  should  not  exist  in  the  Permo-Carbon- 
iferous  conglomerate.  During  the  time  that  it  was  being 
laid  down  the  gold-bearing  reefs  were  exposed,  and  must 
have  shed  their  waste  much  as  it  is  being  shed  to-day.  It 
must  be  remembered,  however,  that  these  conglomerates 
were  probably  extensive  sea  beaches,  and  concentrations 
of  gold  in  them  were  likely  to  be  few  and  far  between. 
Still,  some  auriferous  runs  may  be  found  in  them,  and 
prospecting  in  this  formation  may  be  encouraged. 

VI. — History. 

The  first  discovery  of  payable  gold  in  Tasmania  was 
made  at  Mangana,  in  February,  1852,  about  150  yards 
below  the  present  bridge.  The  Launccstou  Ermnmt  r^  of 
18th  February,  1852,  stated:  — 

'*  Letters  have  been  received  in  town  announcing  the 
discovery  of  gold  within  4  miles  of  Fingal,  by  James 
Grant,  Esq.,  of  Tullochgorum.  The  following  is  an  extract 
from  a  letter  from  a  gentleman  in  the  neighbourhood, 
dated  the  16th  instant: — 'Gold  has  been  found  within  4 
miles  of  Fingal.  I  saw  it  myself.  The  largest  piece  was 
the  size  of  a  duck  shot,  the  other  pieces  smaller.'  " 

Another  paragraph  appeared  in  the  Launceston 
Ej:aminer,  of  the   12th  Mav,   1852:- 

"  James  Grant,  Esq.,  of  Tullochgorum,  has  claimed  on 
behalf  of  Keeling  Richardson  the  reward  of  £500  offered 
by  the  Launceston  committee  in  Septenibor  last  for  the 
discovery  of  a  goldiield  in  the  northern  side  of  the  island. 
He  states  in  the  memorandum  which  he  has  submitted  to 
the  committee  that,  of  the  quantfty  forwarded,  1  oz. 
38  grs.  were  procured  by  Keeling  Richardson  from  about 
five  bushels  of  soil,  with  the  assistance  of  one  man  at  the 
cradle,  in  eight  hours. 

"One  of  the  pieces  procured  (a  nugget)  weighed  139  grs. 
The  remainder  consisted  of  smaller  pieces." 

Mr.  James  Fenton,  in  his  '  Jlistorv  of  Tasmania  '" 
(Hobart,  1884),  writes  on  the  subject  as  follows: 

"The  first  payable  gn\i\  in  Van  Dienions  Land  was 
found  at  the  Nook,  4  miles  fruni  Fiiiiifal,  in  F(^bruary, 
1852.  It  attracted  about  'JOO  persons  for  a  short  tinu\ 
They  thoroughly  prospected  the  country  mund,  and  those 
who    steadily    persevered    niadc    it      f)ay.        Vorv     n.inuto 
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particles  of  gold-dust  were  procured  along  the  Tower 
Hill  Creek  and  on  the  hillsides,  where  beautiful  specimens 
of  crystallised  quartz  abounded,  but  in  a  few  weeks  the 
place  was  left  in  ^he  hands  of  a  few  of  the  original  claim- 
ants, who  made  a  fair  profit  on  their  industry  for  a 
considerable  time." 

Mr.  J.  C.  Goodall,  the  pioneer  who  has  done  so  much  in 
the  way  of  prospecting  and  mining  at  Mangana  for  the 
last  42  years,  has  furnished  me  with  the  following  state- 
ment, which  gives  some  interesting  historical  informa- 
tion.    He    says :  — 

"  I  visit  ad  Mangana  in  1866,  and  found  the  Union 
Company's  quartz  mine  at  work,  this  being  the  first  gold- 
bearing  reef  discovered  in  the  colony.  The  developments 
were  being  carried  on  by  adits,  and  a  10-head  battery  was 
crushing  the  stone.  On  Grant's  Creek  the  Fingal  Com- 
pany was  shaft-sinking  and  quartz-criishing  with  a  10-head 
battery.  The  yield  varied  from  5  dwts.  to  nearly  1  oz. 
per  ton,  obtained  by  both  companies.  The  Union  was 
by  far  the  more  promising  of  the  two  mines.  Its  reef  was 
from  4  to  V2  feet  wide,  with  some  bulges  of  stone  up  to 
20  feet,  but  the  widest  parts  were  poor,  averaging  from 
3  to  7  dwts.  per  ton  of  fairly  rtmgh  gold.  An  open- 
cut  was  piiL  in  half-way  up  the  hill  on  a  discovery  of 
rich  stone  with  very  rough  gold,  so  rich  that  I  saw  the 
manager  nrush  ov3r  1)0  lbs.  weight  in  I  he  mortar  and  it 
yielded  over  4  ozs.  gold.  Several  st)n'»s  crushod  by  liand 
gave  1  dwt.  of  gold  to  the  ])ound.  In  working  this  dis- 
covery barren  reef  matter  and  mullock  were  crushed  with 
the  richer  stone,  anc'  tlie  ba'iorv  averas:e  was  brought 
down  to  less  than  ItJ  dwts.  per  ton.  Some  time  after  this 
the  Union  Company  closed  down,  and  remained  idle  for 
years. 

"  The  F'nj^al  Company's  mine  was  on  a  short  shoot  of 
stone  worked  to  170  feet  in  do])th.  and,  on  the  whole,  was 
not  payable.  The  mine  is  situate  on  private  property, 
and  has  been  idle  the  last  ,Sn  years.  I  paid  special  atten- 
tion In  the  country  at  the  head  of  Fern  Tree  and  Golden 
Gullies  tt»  a>iccrtain  whence  t  lie  alluvial  gold  of  Major's 
Gully  was  tlerivcd.  On  lOth  .Januarv,  1S69,  I  discov-orcl 
the  Tdwor  Hill  reef,  shnwinu^  s^oori  ]>ayable  gold  quartz, 
but  t«»  my  ast(»ni>hiiienl  ]  found  it  was  on  privately-owned 
lanrl.  I.'iT  ;icrcs.  hclnn'jinLT  t<»  i  he  late  William  Gellibrand. 
Kventunlly  a  c >rn]»any  was  fanned  in  Tlobart,  and  I  put 
up  a  I'.ihe.ul  l);»tterv.  We  liad  several  crushings  of  good 
!J-(»z,    >!cne.    hut    two   t>r    tlirc^    ])oor    crushings    frightened 
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the  shareholders  and  directors,  and  the  mine  was  closed 
down.  Only  surface-scratching  was  afterwards  done  by 
co-operative  parties,  until  the  machinery  was  destroyed 
by  fire.  In  1877  I  discovered  the  Alpine  reef  on  Crown 
land,  and  secured  the  lease  of  Buckland's  Freehold,  on 
which  estate  I  also  discovered  the  Buckland  No.  1  reef, 
which  produced  over  1000  ozs.  of  gold  from  1319  tons 
quartz.  The  reef  was  from  18  inches  wide  at  surface 
to  3  feet  wide  at  the  bottom  of  the  winze,  170  feet.  The 
Alpine  and  Buckland  estates  were  floated  into  three 
separate  companies  in  Hobart.  The  Alpine  reef  was  not 
proved  to  any  great  depth  (about  150  feet),  and  some 
excellent  crushings  were  obtained.  A  few  poor  crush- 
ings  caused  work  to  be  abandoned.  Later  I  took  up  the 
forfeited  Union  leases,  and  discovered  the  Sovereign  reef, 
on  the  top  of  the  hill,  which  I  worked  for  about  a  year, 
and  then  sold  to  a  London  company  (Mangana  Gold  Reefs, 
Limited).  I  have  prospected  lately  on  the  Buckland's 
Freehold,  a  30  years'  lease  being  held  by  Launcoston 
investors,  who  also  intend  t<^  start  work  on  the  Buckland 
No.  1  reef  by  putting  in  an  adit  100  feet  below  the  old 
workings.  The  last  crushing  from  the  bottom  of  the 
winze  was  80  tons,  yielding  152  ozs.  gold,  some  121  years 
ago." 

Mr.   James  Fenton   writes:      * 

**  The  first  quartz-crushing  company  (the  Fingal)  com- 
menced operations  in  April,  1859.  Its  machinery  was 
imperfect.  It  obtained  about  250  ozs.  of  gold  during  the 
first  four  months.  The  stone  crushed  vielded  8  or 
10   dwts." 

Looking  at  Mangana  as  it  is  at  present,  with  its 
numerous  reefs  exposed  and  mines  idle  and  giving  employ- 
ment to  not  more  than  half  a  dozen  men,  it  is  dii^kult 
to  realise  that  this  was  the  lirst  goldfield  in  the  Colony. 
Although  Mr.  Fenton  gives  the  priority  to  the  Fingal  Com- 
pany,! I  am  informed  that  the  Midland  Company  was  the 
first  quartz-mining  company,  which  afterwards  success- 
ively became  the  Union,  the  Reunion,  the  Sovereign,  the 
New  Sovereign,  the  Mangana  (Gold)  Reefs,  Limited,  all 
working  on  the  reef  in  the  Union  or  Sovereign  Hill.  Some 
of  the  richest  quartz  known  in  Tasmania  came  from  this 
reef.  All  the  gullies  were  scoured  for  gold  in  the  old 
times,  and  responded   excellently   to   the  search.     Major's 

•  "History  of  Tasmania,"  Hol.art,  1K^4,  p.  :^0S. 

t  He  probalilv  meariM  the  coiiip:iny  ur  tlu-  i-in-^'al  (liifuinir>.  «*^  tin-    Man- 
gana field  wsh  (hen  called.     Tliisconipariy  \>as  tlini  known  a^  tln'  Mi«ll:iii(l. 
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Gully  has  the  reputation  of  having  been  the  best,  and 
gave  employment  to  400  men  in  its  palmy  days.  The 
largest  nugget  found  on  the  field  was  obtained  from  Fern 
Tree  Gully,  which  feeds  Major's.  It  is  variously  reported 
as  7  ozs.  and  11  ozs.  in  weight.  Sharkey's  Gully,  opposite 
the  hotel,  also  used  to  yield  rich  specimen  quartz.  The 
Golden  Entrance  Mine,  on  the  divide  between  Sharkey's 
and  Sailor's  Gullies,  has  yielded  about  £10,000  of  gold- 
bearing  quartz,  but  it  is  now  struggling  along  on  tribute. 
It  is  difficult  to  avoid  recognising  that  in  the  old  days 
a  mistake  was  made  in  selling  the  mineral  land  round 
the  township  The  consequence  is  that  many  reefs  are 
now  on  private  property,  and  the  mining  population  of 
Mangana,  instead  of  prospecting  and  developing  the 
lodes  in  the  surrounding  hills,  leave  their  homes  during 
the  week  and  occupy  themselves  with  tin-mining  on  Ben 
Lomond. 

VII.-  Mining. 

(//)  Ala/tf/ftna  Gold  Rftfs  Mine. 

Manyana  (Tas.)  Gold  Reefs,  Limited.-- Sections  1259- 
93g,  30  acres;  Section  557-g,  10  acres;  and  318-93G, 
5  acres,  battery  site. 

A  ifo\d  quartz  reef  of  variable  width,  but  attaining  in 
places  a  inaxiniurn  width  of  25  feet,  runs  right  through 
the  hill  on  Section  1259  from  Sailor's  Gully  to  Sharkey's 
Gully,  and  various  outcrops  have  been  also  found  on  the 
.southern  section  (557),  one  of  which  must  be  the  southern 
CDiitinuatioii  of  the  reef.  It  seems  to  be  almost  certain 
that  the  roof  is  traceable  at  surface  for  at  least  half  a 
mil(\  and  this  is  a  stroii*^  indication  of  its  persistence  to 
a    (Ic'i'tli    ijiotor  tli.iu    that   of  tlu^   present    workings. 

Tho  avcraije  heariui^  of  the  reef  is  X.  42°  \V.,  and  the 
<(ip  t.»  the  northeast.  There  is  very  little  difference 
I'l'twron  (ln«  strike  of  t lie  enclosing  slate  and  of  the  reef 
it^'-M";  >f»niclinics  "lie  bcarintr  of  both  is  identical;  in  dip, 
.■«i^o,  \\io  locf  fi>ll«)\vs  the  country. 

AjMit  from  thr  iii^^ht  decolourised  slate  in  the  super- 
'Mi.i'  /•.»](■.  1 1ll'  wt.-rkinirs  --how  mostly  dark  slate  down  to 
•;M-'  f',.,^T  !■(;!■■.'..'  the  ^:i!!y,  pnr|)lc  slate  from  200  to  600 
fc  *  .-.'i.i  .'I  (■(••'ii'.'i  '*  jviy  <l.!ic  hot  ween  600  and  800  feet. 
Whi'i"  :h-'  !"!'i'  is  \y\']n  the  -jurirtz  is  mixed  considerably 
♦  1  h  -it-o.  ::ivin£j  tlio  AciiG  .'i  inottled  aspect.  The  width 
v.-  rif.  :")■■!['  liijocr  •\  !'-'t  t.,  ,',s  mnch  as  25  feet,  of  which. 
in  \hf-  ii[')i^'"  v.T^'  t^''  the  ir^.inc.  from  4  to  6  feet  of  solid 
.pi;iri/    i-    ir-.'t    V. !'li.    ill.'    rf'm.':i!Ml(M-    being   mixed    quartz 
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and  slate,  occurring  irregularly  in  the  reef -channel.  The 
slicken-sided  lode  slate  points  to  ref>f  moventents  sub- 
sequent to  the  deposition  of  the  original  vein  quartz. 

The  reef  minerals  are  pyrit^,  ai*senopyrite,  and  a  little 
galena  and  copper  pyrites.  The  reef  belongs  to  Beck's 
group  of  pyritic  gold  quartz  reefs,  in  which  the  dominant 
sulphide  is  iron  pyrites. 

The  former  companies  which  worked  this  property 
(Unicm,  Reunion,  Sovereign)  o])erated  on  the  reef  in  the 
hill  on  the  north  side  of  Sailor's  Gully,  while  the  pre- 
sent company  has  explored  it  from  a  main  shaft  sunk  to 
800  feet  below  the  gully  floor.  I  am  informed  by  Mr. 
J.  C.  Goodall  that  the  first  gold  found  in  quartz  at  Man- 
gafia  was  obt  ained  from  this  reef  (Union).  There  is  no  return 
available  of  the  total  gold  wcm,  but  it  is  certain  that  the 
amount  was  bv  no  means  inconsidera-blc,  and  some  rich 
shoots  were  met  with  in  the  upper  workings  by  the  early 
companies. 

T' pper  AfNttf  in  Hil!.-  -As  said  above,  the  work  done 
prior  to  the  present.  (!ompany  consisted  of  adits  driven 
north-west  into  the  hill  on  the  course  of  the  reef.  These 
are  at  different  levels  from  Sailor's  Gully  to  within  60  feet 
of  the  apex  of  the  Sovereign  Hill,  the  liiL'lit'st  one  com- 
municating with  the  summit  by  means  of  the  Sovereign 
shaft.  Altogether,  these  u])per  works  comprise  2200  feet 
of  driving,  300  feet  of  crossrutting,  and  750  feet  of  sink- 
ing and  rising,  besides  an  unascertainablc  amount  of 
stoping. 

The  main  adit  (Xo.  4)  has  been  driven  into  the  hill 
fnmi  near  the  now  shaft  at  25  feet  below  the  collar  of  tho 
latter,  and  has  been  extended  north-west  550  feet.  No.  3, 
112  feet  above  Ko.  4,  has  been  driven  720  feet;  No.  2, 
94  feet  above  No.  3,  has  been  driven  G25  feet:  and  No.  I, 
137   feet   above  No.  2,  licis  been  driven  275   foot. 

All  those  have  been  driven  on  the  roof,  which  in  places 
is  from  10  to  20  feet  wide.  Its  character  is  oxt romclv 
irregular,  often  soft  and  mullocky.  and  again  widonin;^ 
into  large  bodies  of  lianl  stone.  The  cjuartz-  is  white  and 
but  little  minoralisod.  and  very  largely  dissortod  by  bands 
of  slate. 

yn.  4  Athf.  At  a  little  rlistanre  in  this  adit  the  rcef- 
channol  is  5  to  G  foot  wirle,  but  soft  aiid  nnillocky.  developing 
into  a  mixture  of  quartz  and  slate,  tlie  quartz  often  <hi)W- 
ing  in  curvetl  bands.  A  little  north  of  the  main  shaft  the 
reef  has  boon  stoped  up  to  surface  and  down  tn  Nn.  ! 
level  in  the  new  Tuiru*.  It  is  re}>()rted  t«.  have  earried  very 
good  gold  at   tinio.^. 
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At  190  feet  in  a  crosscut  has  been  driven  out  soutli-west 
for  100  feet  without  intersecting  anything  of  import- 
ance. It  passes  through  regularly  laminated  slate  country, 
dipping  nort.h-cast.  At  one  point  a  sniall  vein  of  valueless 
quartz  was  cut.  Tlie  crosscut  was  of  distinct  use  as  estal>- 
lishing  the  non-existence  of  parallel  reefs  outside  the  main 
channel.  Between  this  and  the  18U-fcct  air-shaft  (Union 
shaft)  the  reef  has  been  stoped  to  surface  ou  2  feet  of 
quartz   for    130   feet   beyond    tlie   crosscut   in    the   Union 
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1  l>.-yniid  ihc  shafl.  and  rhis 
\:uk  luili'nliile,  wliich  has  been 
(.  Slinrt  crnsscuts  would  have 
ti'l  I  In-  ■■Tvi  to  prove  the  width 
ii'-i  liitii|>v  while  quarli  for  a 
nltlioiigh  barren,  h^ 
rv  ill  this  level  mirth 
^.■t    nf  driviti 
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and  in  doing 
f  ground  stoperl 
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the  level  above  and  the  surface,  and  also  meet 
ahonts  pitching  south. 

■S  the  entrance  to  this  adit  a  wide  spur  of  quartz 
oS  to  the  east.  Its  full  width  has  not  been 
proved,  but  about  20  feet  of  it  have  been  taken 
crushed.  The  stone  for  a  width  of  3  feet  is 
to  have  returned  1  oz.  gold  per  ton.  What  is  left 
at  about  5  dwts.  The  hard  bands  of  clean  stone 
to  carry  the  gold,  which  realised  £4  per  oz.,  the 
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foot  wall  ragged.  The  level  has  followed  a  somewhat 
serpentine  course.  At  about  250  feet  north  of  the  shaft 
the  reef  has  been  stoped  up  to  No.  2.  Just  before  this 
hard  big  stone  comes  in,  and  is  exposed  in  the  drive  for 
a  width  of  9  feet.  Some  extraordinarily  rich  stone  is 
reported  to  have  been  obtained  from  above  this  level — as 
much  as  30  ozs.  per  ton.  The  shoot  of  golden  stone 
appears  to  have  been  shorter  in  this  level  than  in  the  one 
above  it.  I  could  not  reach  the  end  of  the  drive  owing 
to  it  being  blocked  by  a  fall. 

yo.  2  Atfit. — This  has  been  driven  625  feet.  Inside  the 
entrance  the  reef  is  7  feet  wide,  and  there  appears  to  be 
still  more  stone  to  the  east.  Quartz  carrying  gold  1  oz. 
per  ton  was  obtained  from  here.  Going  north  the  reef 
attains  a  width  of  12  feet.  At  about  100  feet  from  the 
Sovereign  shaft  the  level  is  blocked  by  a  fall  of  ground. 
The  lode  is  said  to  have  been  lost  in  the  end.  The  reef- 
channel  has  a  westerlv  underlav  in  this  adit. 

.^'o.  1  .lr//7.-  This  is  the  uppermost  level,  and  has  been 
driven  275  foot.  The  reef  here  consists  of  a  channel  of 
stone  and  mullock  20  feet  wide.  Near  the  entrance  it  is 
composed  entirely  of  mullock.  The  quartz  bodies  here 
evidently  make  in  bunches  or  blows.  The  Sovereign 
shaft,  coniinunicating  with  the  apex  of  the  hill,  is  200 
feet  in,  and  tlioro  is  a  fine  body  of  low-grade  quartz  her*?, 
estimated  as  worth  a  little  under  A  dwts.  gold  per  ton. 
Fnim  the  large  excavation  seen,  the  stone  has  been  worked 
uj)  and  down  and  in  the  side  s])urs.  The  reef  beconies 
sniJiller  after  it  ])ay;ses  the  crown  of  the  hill.  In  the  end 
of  the  adit  it  is  o  foot  wide,  (^f  which  IS  inches  are  stone 
niul  the  ri\si  is  mixed  mullock  and  quartz.  The  sample 
taken  from  this  adit  by  the  manaii;er  and  sent  to  London 
assaytMl  7  dwts.  per  ton. 

Diivini:  thi^  adit  90  or  lOo  feet  further  would  bring 
it  ont  tt)  (hiyliLrht  on  tiie  nortiiorn  sl<»pe  of  the  hill  over- 
l<M.kin£r  Sharkoys  Oiilly,  and  No.  2  adit,  if  ccmtirr-ied 
flirt  h(M-  H^it  «»r  .SOI.)  feet,  wduld  also  emerge  on  the  side  «jf 
tho  hill,  and  oven  if  driven  only  150  feet  it  would  come 
into  fi.nntrv  whtMi?  it  wr»nld  have  onlv  60  feet  and  less 
<»f  Ijack.'. 

Tli«'-(?  iijipcr  wniklriL^'s  arc  evidently  patchy,  and  the 
i^'.«l(l  ^h  L.u  -<-«Mfi  vhort  ;  l)nt  it  seems  to  me  worth  while 
tn  rc'i'.r.itc  til. -in  ruid  trsi  tin*  ij^mnnd  around  and  belt)w 
flu"'i.  .-••  .».-  I"  I'liil  ^oriio  p.itclie-^  that  would  pay  for  work- 
jiii:  .mil  n-lii'vc  cv^tj-  while  dcvolnpment  is  going  on  at  a 
;:nMtrr  dopth.     N«'.   1  adit   mitrhf  well  be  extended  further 
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into  the  hill,  and  would  have  a  fair  chance  of  intersect- 
ing some  of  the  principal  shoots. 

Workinys  from  Main  Shaft. 

Xo.  1  Level f  115  feet. — The  crosscut  driven  29  feet 
south-west  from  shaft  is  in  mottled  stone  and  slate  all 
the  way.  The  drive  north-west,  87  feet  in  length,  is  on  the 
hanging-wall  of  the  reef.  Good  stone  has  been  driven  on, 
and  stone  is  still  left  inside  the  western  wall  of  the  drive. 
Solid  stone  is  showing  in  the  end.  The  reef  has  been 
worked  from  this  level  up  to  the  No.  4,  or  main,  adit, 
and  down  to  the  next  level,  60  feet  below,  for  a  length  of 
between  60  and  70  feet. 

yo.  2  Level,  174  feet.— This  level  has  been  driven  north- 
west from  the  main  shaft  for  a  distance  of  175  feet  on  the 
course  of  the  reef.  The  reef  is  exposed  in  the  chamber 
west  of  the  shaft,  showing  about  5  feet  of  mottled  quartz, 
nearly  vertical.  The  stone  has  been  taken  out  above 
this  level  for  a  length  of  about  100  feet.  Fifty  feet  from 
the  shaft  is  a  short  crosscut  which  intersects  the  reef,  here  19 
feet  of  mottled  stone,  dipping  50  degrees  to  the  north-east. 
For  3  feet  in  this  crosscut  the  quartz  is  very  solid.  Ninety 
feet  beyond  the  crosscut  solid  stcme  50  inches  wide  has 
been  left  standing,  and  the  softer  reef  matter  worked  on 
each  side  of  it.  The  west  branch  has  been  followed  10  or 
12  feet,  while  the  main  drive  has  followed  the  eastern 
parting.  Further  north  the  stone  enters  the  drive  again, 
and  the  solid  part  of  the  reef  widens  out  in  the  end  to 
19  feet.  There  seems  to  be  plenty  of  quartz,  and  the 
problem  is  to  find  shoots  of  gold  sufficient  to  pay  for 
working.  If  this  drive  were  continued  it  would  meet  the 
gold  shoots  from  the  hill  workings. 

yo.  3  Level,  214  feet.—  Theve  is  a  wide  band  of  reef 
matter  here  in  the  shaft,  but  the  width  has  not  been 
proved  west.  The  formation  is  quartz  and  lode-slaic.  The 
level  has  been  driven  north-west  at  12  foet  west  of  the 
shaft,  and  continues  on  the  reef  for  nearly  200  feet,  but 
the  end  is  partly  blocked  by  a  recent  fall,  owing  to  heavy 
rains.  The  reef  as  followed  is  2 J  feet  wide,  consist  ini; 
of  mottled  quartz  and  dark  slate,  with  a  g<»od  hanging- 
wall  of  black,  greasy  slate,  dipping  nortli-oast.  The  slate 
forming  the  walls  throughout  tlie  level  is  soft  and  iruil- 
locky.     Old  stopes  exist  above  this  level. 

yo.  4  Level,  319  feef. — A  crosscut  has  been  driven  from 
the  shaft  north-east  for  50  feet,  and  levels  driven   north- 
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west  and  south-east  on  the  reef,  the  former  for  150  feet 
and  the  latter  for  125  feet. 

Drive  yorth. — The  reef  in  this  drive  hugs  the  foot  wall 
side.  The  level  begins  on  seams  of  quartz,  and  the  forma- 
tion is  mullocky,  which  does  not  look  very  inviting,  but 
the  manager  reports  that  it  is  worth  7  dwts.  A  cuddy 
east  goes  through  slate  seamed  with  flat  veins  of  quartz, 
and  fair  stone  (worth  7  or  8  dwt«.,  I  am  informed)  goes 
down  in  the  sole  of  the  level  just  opposite  this.  A  little 
further  north  a  rise  has  been  put  up  to  No.  3  level. 
Tributors  worked  here  and  did  very  well  while  the  gold 
lasted,  on  a  reef  about  2  feet  wide.  Stone  as  high  as 
13  dwts.  was  got,  but  going  up  it  grew  poorer.  Con- 
tinuing in  this  level,  some  of  the  roof  has  been  brought 
down  by  water,  as  the  reef-channel  is  soft  all  the  way. 
However,  a  change  takes  place  in  the  end  of  the  drive, 
and  the  first  solid  quartz  in  this  level  is  met  with.  The 
face  is  solid  white  quartz,  dipping  north-east,  at  from  60 
to  65  degrees.  This  stone  is  nicely  mineralised.  The 
manager  informs  me  that  it  is  worth  about  3  dwts.,  but 
as  there  is  fair  gold  at  different  points  in  the  level  the 
drive  ought  to  be  continued. 

Drive  South, — The  reef  is  followed  on  the  footwall  side 
of  drive,  showing  quartz  veins  5  inches  to  1  foot  wide. 
The  stone  is  said  to  be  of  good  quality  for  this  mine,  and 
th(^  manager  recommends  a  rise  being  put  up  just  south  of 
the  intersection  of  crosscut.  The  end  of  the  level  shows 
only  dark  slate  with  a  few  narrow  veins  of  quartz.  The 
drive  hero  is  apparently  off  the  reef,  and  a  short  crosscut 
has  been  put  in  easterly  25  feet  behind  the  end,  but  has 
only  intersected  a  7-inch  flat  vein  of  quartz.  Some  more 
cross-cutting  is  required  to  clear  up  matters. 

-Vr;.  5  I.wtK  419  ft  ft.  A  crosscut  north-east erlv  has 
been  driven  137  feet  fn)m  the  shaft  chamber.  At  150  feet 
it  intersected  tlie  reef.  Throughout  the  crosscut  the  slate 
country  is  much  disturbed  and  intersected  by  quartz  veins, 
which  are  often  greatly  puckered.  For  the  greater  part  of 
it  the  v(?i?rs  dip  west  :  afterwards  this  underlay  changes  to 
east.     Sonif  i»f  the  veins  are  quite  liorizontal. 

TIh!  reef  lias  been  driven  nn  north-westerly  for  90  feet 
on  a  niulliK'ky  channel.  It  must  have  been  rather  difficult 
to  elujosc  the  plae*'  for  driving,  as  the  crosscut  is  crowded 
with  <\\\r\r\7.  veins:  but  the  right  selection  has  evidently 
boen  marie.  About  ^(l  fei^t  from  the  beginning  of  the  level 
a  few  tuns  (if  stone  wen>  taken  nut  over  the  roof,  returning, 
F  am  told,  about  3  nzs.  crold  per  ton.     This  stone  showed 
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uo  visible  gold,  but  was  mineralised  with  pyrite,  copper 
pyrites,  and  galena.  The  channel  here  is  10  feet  wide, 
but  without  walls.  Veins  of  quartz  appear  in  the  roof  and 
wall  of  the  drive,  and  at  half  a  chain  from  the  end  a  small 
crosscut  has  been  opened,  showing  a  band  of  quartz  dip- 
ping east.  The  end  of  the  level  is  in  silicified,  barren 
country,  intersected  by  seams  of  quartz,  and  consisting 
mostly  of  siliceous  lode  slate.  Though  no  gold  has  been 
found  at  this  point,  gold-bearing  stone  is  quite  likely  to  be 
met  with  if  the  drive  is  continued,  as  in  the  level  above  a 
nice  shoot,  though  very  short,  was  left  going  down  at  about 
this  distance  from  the  shaft.  This  level  seems  to  have  been 
stopped  on  account  of  poverty  of  the  reef,  and  because  no 
funds  were  available  for  prospecting. 

The  level  200  feet  below  leaves  too  great  a  distance 
between  the  two  levels.  Either  No.  6  might  have  been 
driven,  or  a  winze  sunk  from  this  drive. 

yo,  7  Levels  619  feet, — At  this  level  crosscuts  have  been 
driven  north-easterly  and  south-westerly,  and  from  the 
eastern  one  a  level  has  been  driven  170  feet  on  a  small 
reef. 

The  eastern  crosscut  has  been  driven  260  feet,  nearly  to 
the  boundary  of  the  section.  At  its  commencement  a  few 
stray  bands  of  quartz  from  the  formation  which  descends 
with  the  shaft  are  seen.  At  38  feet  from  the  shaft  a  3-inch 
vein  of  quartz  runs  across  the  crosscut,  and  10  feet  further 
along  is  more  stone  in  the  form  of  irregular  veins,  and  still 
further  is  quartz  in  patches.  The  country  is  twisted  round 
in  curvee,  and  the  dip  consequently  is  variable,  sometimes 
vertical,  or  even  west,  but  reverts  to  its  normal  easterly 
direction. 

A  couple  of  small  stopes  above  the  roof  of  the  level  have 
yielded  5  tons  of  stone  ;  the  yield  is  reported  to  have  been 
7  or  8  dwts.  The  quartz  is  apparently  in  bunches,  as  clean 
country  is  left  in  the  roof :  but  it  was  never  wide  in  this 
level,  the  stone  being  from  8  inches  to  a  foot.  Fifteen  feet 
behind  the  end  of  tlie  level  a  winze  has  been  started  in 
stone  4  to  6  inches  wide.  The  end  of  the  drive  shows 
lumpy  quartz  3  or  4  inches  wide  in  the  upper  part  of  the 
face,  dwindling  as  it  goes  down  to  a  mere  track  of  black 
slate.  If  this  is  the  reef  driven  on  in  No.  5,  as  it  in  fact 
seems  to  be,  its  underlay  has  become  much  steeper  between 
the  two  levels,  increasing  in  fact  from  of)  degrees  to  75 
degrees  inclination  from  the  horizontal. 

The  west  crosscut  has  been  driven  110  feet  south-west- 
erly from  the  main  shaft.     Veins  of  quartz  connected  with 
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the  shaft  formation  occur  immediately  on  the  western  side 
of  the  shaft.  Three  feet  behind  the  face  of  the  crosscut  a 
formation  of  quartz  and  slate  about  4  feet  wide  was  passed 
through.  The  quartz  veins,  2  and  3  inches  wide,  twist 
with  the  folds  of  the  country,  and  the  stone  is  white  and 
barren.  This  reef  is  not  so  strong  in  the  roof,  where  it  is 
represented  by  a  few  2-inch  veins  of  quartz,  but  in  the 
lower  lialf  of  the  drive  it  is  fairly  strong  on  both  sides. 
The  stone  is  not  very  attractive  looking,  but  should  not  be 
passed  by  without  a  short  drive  being  put  in.  The  end 
of  crosscut  is  in  light -coloured  slate,  dry,  and  regularly 
laminated. 

To.  8  Ltrfl,  712  fret.-  A  chamber  has  been  cut  here 
and  a  drive  put  in  for  40  feet  in  a  north-westerly  direction. 
Stone  is  scattered  all  over  the  roof  of  the  drive,  but  the 
channel  proper  seems  to  be  3  feet  wide,  and  is  filled  with 
mixed  quartz  and  slate.  The  country-rock  dips  in  its 
usual  direction  of  north-east,  while  the  quartz  veins  under- 
lie south- westerly.  The  quartz  is  vitreous  looking.  The 
shaft  here  carries  a  reef-channel  7  or  8  feet  wide,  which 
tails  out  in  liard  slate  in  the  western  chamber. 

Xff.  9  Lei'f/,  819  ft- ft.-  The  bottom  crosscuts  have  been 
driven  at  this  level. 

AV/.V/  Cn/'isri/f.-  This  has  been  driven  140  feet  north- 
cast  erlv  irom  the  shaft.  At  12  foot  from  the  shaft  a  block 
of  shito  witli  veins  and  patches  of  quartz  occurs  in  the 
upper  part  of  the  crosscut.  Tlic  quartz  has  come  down 
from  (ho  shaft,  hut  iiotliinj?  is  visible  in  the  floor  of  the 
orossout,  so  this  sornis  to  bo  the  bottom  of  it.  In  this  drive 
there  is  a  barren  cross  course  with  a  little  quartz  on  its 
hani(inir-\vall  crossing  in  a  north-easterly  direction,  about 
2.J  foot  wide.  i\u(\  (V\])]nnir  n«»rth-westerly.  The  filling  is 
dark  s!at«\  A  little  water  is  issuing  from  it,  but  the  occur- 
rence ilcn'v  not  seem  ti»  he  of  any  import ancre.  In  the  end  of 
the  crn.ssjut  water  i^  drippinjr,  and  a  lr)dc-channel  of  some 
snrt  iv  rdiniiiL^'  in  witii  a  ni»rth  easterly  dip.  The  proper 
position  for  \\u'  mail'  re«t,  jud^ini;  fn>fti  its  position  in  No. 
7  level,  i-  al'out    i'i  N  I't  alh'ad  >»f  this  point. 

!!  »  ..'  ' '/ r,>.w  .'//.  This  |!a>;  Immmi  driven  113  feet  south- 
\v»  -t.!:y  I'r-  m:  t:i»'  >'•:.•. i"'  hi  tlie  .-liat't  itself  stone  has  been 
DM  -•■•i  ! :.!  .'i-jli  all  tl:.'  Aav  irun  t  lu'  chamber  above,  and 
;•  -CI!  "»:  tic  vst  !■  r?i  <•»  inilnT  in  i  ji..-  form  of  torn  bands 
•'  '.o.if-/  ::p  ♦  :  t".  i !:•••.«•>  in  \'i(it'i.  .\t  4»)  feet  from  the 
>i'.ir-  .1  'i.ie  .i-..:m.-  ;i..  .i'-iv.  sniking  N.  20^  W.,  and 
(iipn  PL'   -.n:  li  \\t>t.  !  i /.      Ilai;  -Aay   l.-tweon  this  and   the 
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shaft  is  a  3-inch  vein  of  quartz  visible  in  the  roof,  and  6 
feet  west  of  the  fault  is  a  patch  of  quartz,  also  in  the  roof. 

It  does  not  live  to  the  south-eastern  side  of  the  drive, 
but  its  track  in  that  side  is  indicated  by  somewhat  softer 
slate.  Just  west  of  it  some  water  trickles  from  the  roof. 
When  money  is  available,  it  might  be  driven  on  to  make 
sure  that  nothing  is  neglected.  Dish  prospects  have  not 
shown  any  gold.  In  fact,  no  colours  have  been  got  from 
any  trials  at  this  level.  The  end  of  the  crosscut  is  in  grey 
slate,  vertical,  and  very  regularly  laminated. 

At  100  feet  west  of  the  shaft  a  drive  is  proceeding  south- 
east on  a  reef-channel  about  14  inches  wide,  and  carrying 
in  the  end  5  or  6  inches  of  quartz.  The  foot  wall  is  smooth 
and  well  defined.  The  reef  is  nearly  vertical,  dipping  at 
about  80  degrees  to  the  north-east.  Its  filling  is  quartz 
and  black  lode  slate.  No  mineral  is  discernible  without 
washing.  If  the  present  angle  of  dip  is  maintained,  this 
reef  would  enter  the  main  shaft  at  about  280  feet  lower 
down. 

A  small  battery  of  15  heads  is  situated  at  the  mouth  of 
Sailor's  Gully,  and  is  connected  with  the  mine  by  tramway. 
The  stamps  are  7  cwts.,  and  driven  by  a  14-horsc  power 
engine  with   Cornish   boiler   28   feet   by    6   feet   6   inches. 

There  is  a  Berdan  pan  with  belt  attached,  and  a  sawmill 
connected  with  the  plant  for  cutting  all  wood  used  in  the 
mine ;  also  an  assay-house  and  furnaces,  and  a  cyanide 
plant  for  treating  the  battery  sand. 

If  the  mine  becomes  payable,  it  will  be  by  treating  large 
quantities  of  stone,  and  for  this  the  battery  would  have 
to  be  enlarged. 

Everything  at  this  mine  is  in  good  order,  and  the  work 
carried  out  in  a  workmanlike  and  officicnt  manner.  All 
that  is  necessary  now  is  to  settle  tin.'  ])rogramme  for  future 
operations,  and  work  with  a  definite  object  in  view. 

Reviewing  the  work  done  on  this  reef  in  former  and 
recent  years,  it  is  undeniable  that  tlie  deeper  sinking  has 
proved  disappointing.  The  reason  of  this  appears  to  be 
that  the  shaft  has  been  sunk  deep  enough  to  pass  out  of  the 
upper  zone  of  gold-bearing  stone,  and  not  yet  sufficientlv 
deep  to  enter  the  second  zone.  The  upper  zone,  as  far  as 
it  has  been  proved,  seems  to  occur  in  the  reef  from  the 
surface  down  to  about  200  foot,  more  or  less.  No  stone 
has  been  taken  out  in  quantity  from  lower  than  .'^00  feel. 

Considering  the  developments  in  the  up})cr  part  of  the 
reef  as  being  all  connected  with  one  another,  and  ('in- 
stituting a  gold-bearing  reef -shoot  pitching  at  a  rather 
low  angle  (30  to  40  degrees)  to  the  south-west,  there  is  ? 
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probability  that  this  will  continue  south-westerly  into  the 
adjoining  section,  w^hich  hitherto  has  only  received  desul- 
tory attention  in  the  way  of  prospecting.  Quartz  has  been 
cut  in  trenching  at  different  points  on  this  section  on  the 
slope  of  the  hill  falling  towards  Sailor's  Gully,  and  I  think 
this  slope  merits  systematic  exploration.  Apart  from  the 
300-feet  level,  no  driving  south  has  taken  place  from  the 
main  shaft,  and  it  would  be  strange  if  the  gold-bearing 
stone  on  the  north  of  the  shaft  were  not  found  on  the 
south  side  as  well.  Exploring  in  this  direction  would 
necessarily  mean  following  the  stone  successively  to  deeper 
levels.  In  addition  to  this  work,  it  is  worth  considering 
whether  the  upper  levels  from  No.  4  upwards,  as  well  as 
the  main  adit,  should  not  be  continued  north,  so  as  to 
test  the  reef  thorouglily  below  tlie  hill  workings.  While 
this  exploration  work  is  in  progress,  prospecting  might  be 
undertaken  in  the  upper  adits,  with  a  view  of  breaking 
stone  that  would  at  least  pay  crusliing  costs  and  relieve 
general  expenses  during  search  and  development  work  down 
below.  The  whole  proposition  seems  to  be  a  low-grade  one, 
and  wliile  considerable  quantities  of  stone  exist  of  a  quality 
nearly  payable,  there  is  the  chance  that  patches  of  suffi- 
cient extent  may  be  found  to  raise  the  whole  to  an  average 
that  would  pay  for  raising. 

An  alternative  is  to  rontinuo  sinkinijf  the  main  shaft  until 
another  gold-bearinLT  zone  is  nift  with  :  and  sucii  a  zone,  on 
the  theory  nf  parallel  sliooLs.  will  probably  in  time  be 
cncountorcd,  hut  at  what  de]>tli  it  is  impossible  to  say. 

f'nthrltnf   /////.     This  is  on  the  cjjmpany's  property  on 

the  south  side  of  Sharkov's  Oullv,  boarincr  N.  5^  W.,  and 

*  *■ 

(lippini;  easterly  at  about  'M)  di^^^reos.  It  is  thus  a  rather 
Hat  reel'.  At  5  clwiins  south -oast  of  the  north-western 
corner  of  Section  IL'."")'.)  some  very  nice-looking  quartz  is 
expf)se(l,  laniinaied  and  ini[>re«rnal(vl  with  pyrites.  This 
reef  was  worked  between  .'iO  and  4<)  vears  aijo,  and  a  trial 
crushing  is  repnrled  to  have  yielch.'d  G  dwts.  It  has  been 
cut  into  for  two  uv  t  hrei-  chains,  and  seems  to  be  fed  by 
s]>urs  of  stnne.  Hue  of  these  spurs  is  about  15  inches  wide, 
a  li»(U'  in  it<e!f.  Tin*  reef  is  exposed  to  a  width  of  18  or  20 
iiiclies.  but  cjinni't  bi-  \vel!  exaniinefl,  as  the  entrance  to  the 
UMileilav  winzr  is  biueked  bv  a  fall  of  stone.  The  working's 
now  ari"  i'vi<lenily  in  a  state  tiuit  wnuhl  discourage  some 
fi'Mii  «l«-inLr  .MiytiiinL'  with  the  projxisit ion,  but  the  reef, 
i„  :  w.  i>  ^  »!rii  wiiat  at  t  i.ut  i  ve.  it  crosses  Sharkev's  Gullv 
ami  pa-»>  r)'.'ith  rii:iit  tlonuii.h  the  old  Union  Jack  section 
t'.  the   FiuLMl  MiiK    in  (Jrarits  (hilly,  where  it  was  worked 
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rather  extensively.  Reports  of  values  vary  from  6  to  10 
dwts.  On  the  south  side  of  Sharkey's  Ravine  the  reef 
strikes  across  a  hill  spur  which  would  only  allow  of  short 
and  shallow  drives  on  the  reef -course  unless  a  sufficient 
depth  were  secured  by  a  shaft. 

(b)  Golden  Entrance  Mine. 

Sections    1547-93G,    1569-93g,    and    1568-93g— 10    acres 
each. 

This  mine  has  been  working  intermittently  since  1900, 
^nd  is  now  being  exploited  on  tribute  by  Messrs.  Madden 
si.nd  Macleod.  The  reef  was  discovered  by  Mr.  J.  S. 
Cioodall,  Jun.,  since  when  1050  tons  of  stone  have  been 
c^rushed  for  2801  ounces  of  gold,  of  the  value  of  £10,264 
^s.  lid.,  averaging  2  ozs.  13  dwts.  8  grs.  per  ton.  The  first 
ci^rushing  yielded  39i  ozs.  gold  per  ton. 

The  reef  crosses  Sailor's  Gully.     About  20  feet  above  the 

'track  on  the  north  side  of  the  gully  a  small  cutting  was 

xnade  into  the  reef  nine  or  10  years  ago  by  Mr.Goodall,and 

Si  little  gold  said  to  be  obtained.      A   body  of  slate  and 

c^uartz  has  been  exposed  for  about  10  feet,  and  some  blocks 

of  solid  quartz  thrown  out. 

Lower  Tunnel  (No.  2). — This  is  aout  150  feet  above  the 

gully.     Angle  of  slope  of  hill,  30  degrees.     The  adit  has 

been    driven    on    the    reef    for    150    feet    in    a    north-west 

direction.     The  reef  dips  east  here,  while  tiicre  is  a  local 

underlay  of  the  country  to  west.     At  20  feet  in  is  a  shallow 

winze  7  feet,  sunk  on  material  carrying  a  little  gold.     The 

reef -channel  is  filled  for  the  most  part  with  soft  decayed 

slate,  with  a  rather  regular  veinltt  of  quartz  and  a  few 

bunches   of   quartz   in   the   formation.      Six-inch    veins   of 

quartz  cross  in  the  roof  and  east  wall.     Those  in  the  roof 

«ire  rather  solid,  but  on  their  striko  they  die  out   and  are 

J^eplaced   by  slate.     Twenty- five   feet    behind   the  end   the 

9ountry-rock  is  a  more  massive  and  siliceous  grey  slate  in 

the  lower  part  of  the  drive.     1  n  the  ui)})er  part  a  cross- 

Crourse    comes    in,    striking    west    and    dipping    north    oo 

^fgrees.     The  level  has  been  driven  throuti^h  to  the  north 

vrall  of  the  cross-course,  and  has  touched  the  siliceous  wall- 

Tock,   which  is  freely  impret^nated   with   pyrites.      Drivin^r 

has  stopped  here,  but  it  is  not  clear  that  the  reef  has  been 

heaved.      If    a    displacement    has    taken    place    the    reef, 

according  to  the  laws  of  faultinir,  shrmld  hv  soui^ht  to  the 

west.     The  workings  ahearl  show   that   there  cannot    have 

been  much  dislocation,  and  tlie  best  way  would  be  to  drive 

on  and  put  in  short  crosscuts. 
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\\'tfi:e  A  if  if  ^:Vo.  1). — This  is  180  feet  above  the  lower 
;(ait.  and  has  been  driven  270  feet  on  the  reef  on  a  course 
V. trying  from  N.  40  degrees  to  46  degrees  W.  The  reef 
dips  north-easterly,  and  the  country  south-westerly.  At 
(ho  entrance  a  winze  has  been  sunk  to  100  feet  on  the 
hanging- wall,  with  a  very  steep  dip.  A  little  way  in  the 
adit  is  an  air-pass  to  the  level  below.  The  stone  stoped  was 
from  a  few  inches  to  7  feet  in  the  widest  part.  At  140  feet 
in  the  No.  2  shaft  from  surface  passes  through  this  adit. 
Half  a  chain  beyond  the  shaft  a  fall  of  ground  has  blocked 
the  level,  but  it  has  been  driven  2  chains  further  north'. 
Tlie  timber  in  roof  prevented  examination,  but  the  stone 
above  here  was  very  rich — 6  to  7  ounces  gold  per  ton. 
Tliis  was  not  continuous,  but  in  patches.  Only  a  little 
stone  is  now  seen  in  the  level,  dinging  to  the  east  wall. 
Tlie  channel  is  filled  with  black  greasy  slate  and  pug. 

Twentv-five  feet  below  the  level  is  an  intermediate  drive, 
which  has  been  driven  both  ways.  The  south  drive  is  for  - 
al)out  40  feet ,  and  carried  good  stone.  T  was  informed  that  *: 
81  tons  w^ere  taken  out  for  289  ozs.  The  reef  varies  here  ^ 
from  a  few  inches  to  2 A  feet  at  tlie  widest.  The  souths 
drive  has  been  mostly  stoped  up  to  the  level  above,  exceptzz: 
just  near  the  shaft  and  towards  the  south  end. 

.\'n.  2  Ar /•//.—  This  is  4.")  feet  below  the  collar  of  the  maics 
winze,  and  connects  No.  2  shaft  and  winze.     Towards  tiic^ 
sonth  end   near  the   winze  a  small  sink  was  made   6   feet; 
brlow  the  floor  of  the  level,  and  .lO  tons  of  stone  taken  out 
aiifl  crnsli(?(l  for  about  linO  ozs.  of  gold.     This  was  the  last 
parci'l   miiie<l     and  sent    over  to  tlie  Bairnsdale  School  of 
Mines  f«»r  treatment.     .lust   south  of  No.  2   shaft    a   pass 
Ljies  down  21    \'vx{  to  an  ariit  driven   from  the  north  side 
of  the  hill. 

The  stoj)es  above  this  level  were  in  stone  up  to  a  foot 
in  wifltli.  The  sink  refeiTL^d  to  abovi?  shows  quartz  going 
'!n\vn  iiu  thr  east  ^ide  of  the  drive  for  a  couple  of  inches 
\v!«'«'  '.!ilv,   but   excer/dinLrly   rich  stone  was  obtained    from 

t  hi'  r)'»ijit . 

y'>.  ;;  l.irtl.  This  has  been  driven  from  the  bottom  of 
t:-'  ri  a'"  wm/.f  (No.  .'^  ^iiaft)  for  in  feet  south  and  oO  feet 
"■'!i':.  T'm-  chain  'a-hliM-  had  lieen  taken  away  from  the 
•■'  'I  'n.  '  ■  !■!«••  :.\M'r  \v.irl\ini,'<:  could  not  be  examined. 
A!'-:;*  ■■•  :•'.••■  '•>•'■. w  \.i.  ']  tin-  track  of  the  stone  passes 
■  i'"  •ji.  ' 'i'  -"ai":  "I"  ris]M.nfliiiL'  with  the  southerly  pitch 
'f  ?'■•   :»j.«!:-   i.t'  M»;a!-t/..  liiit  al'  ai'Mii'  the  No.  2  level  there  is 
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Siirfacr, — North  of  No.  2  shaft  the  outcrop  of  the  reef 
twists  in  a  serpentine  way  to  the  west,  and  resumes  its  nor- 
mal bearing  when  it  reaches  No.  1  shaft.  This  change 
(accompanied  by  a  flattening  of  the  underlay)  is  also  seen 
in  tlie  stopes  above  No.  1  level,  but  not  in  the  level  itself. 

Xo.  1  S/tftft. — This  is  250  feet  north  of  No.  2  shaft,  and 
has  been  sunk  to  108  feet.  It  is  the  point  wliere  work  was 
first  done  on  tliis  mine.  When  30  feet  deep  480  ozs.  of 
gold  were  won  from  24  fei»t  by  30  feet  of  reef,  and  one 
parcel  of  4.1  tons  is  .stated  to  have  yielded  25  ozs.  per  ton. 
A  few  tons  of  gold-bearini^  (]uartz  are  lying  outside  the 
shaft,  but  were  not  consi'^lered  rich  enough  to  send  away. 
There  is  a  fair  amount  of  pyrite  in  the  stone,  and  the  gold 
occurs  in  rusty  patches,  which  represent  decomposed 
pyrites.  This  probably  accounts  for  the  unusual  richness 
of  the  quartz  in  free  gold. 

At  50  feet  a  level  has  been  driven  30  feet  south  and  50 
feet  north.  The  ground  has  been  .stoped  .sr)uth  for  15  feet 
from  over  the  back  of  the  level  to  surface,  and  north  for 
30  feet  to  20  feet  high.  At  80  feet  down,  drives  have  been 
put  in  fur  17  feet  south  and  30  feet  north,  and  20  feet 
north  of  shaft  a  winze  connects  the  two  levels. 

.Vo.  4  Shaft. — This  is  31  feet  north  of  No.  1  shaft,  and 
has  been  sunk  on  the  reef  to  a  depth  of  30  feet  by  the 
present  workers.  A  few  tons  of  stone  have  been  raised, 
but  not  enough  to  send  away  yet.  It  is  situate  on  the 
.south  brow  oi  the  hill,  about  15*)0  feet  above  sea-level. 

Slmihrif's  (r  nil  If  A  flit. — This  has  been  driven  on  Section 
15tI8  fn»m  the  north  side  of  the  hill  first  as  a  (;rossc!Ut  in 
slate  for  420  feet,  and  then  r»n  the  course  of  the  reef  as  far 
as  30  feet  south  of  No.  2  shaft,  and  21  feet  below  No.  2 
level,  with  which  it  is  connected  by  a  pass.  At  first  the 
reef-channel  is  about  2  feet  <)  inches  in  width,  filknl  with 
quartz  and  soft  count rv.  Near  the  end  a  little  jrold  was 
met  with,  where,  then?  were  a  few  inches  of  quartz  and  a 
.soft  ■' ditr,"  about  18  inelies  altoi^ether.  The  stone  is 
mineralised. 

A  charait  eristic  nf  the  Kill  ranee  reef  is  a  little  parting, 
which  n^rnis  a  track  that  can  bt-  easily  used  as  a  moans  of 
identifyinjr  the  rci-f.  Tin*  slnm-  ru'cnrs  on  each  side  of  the 
soft   part  in L'. 

(iiftinl  Hrnn't k^.-  TluMC  is  ahnn.laiit  <(oj>c  for  useful 
explnr,Mtory  work  at  this  min...  T!;,-  Iw.rtDni  level  on  the 
south  side  '»f  i!ij>  hill  -fi-.-iihi  h"  i'\i.  iifh-ij  >o  ;ts  to  hriuL' 
it  below  the  uppir  w«.-rl;iri/s,  ;ii:,(  >iiaf!N  X.,s.  1  and  3 
deepened  to  connect  with  ii.     The  L'round  bel.nv  No.  3  level 
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and  south  of  No.  3  shaft  may  be  expected  to  carry  the  con- 
tinuation of  tlie  shoot  whicli  was  stoped  above,  but  below 
a  certain  distance  from  the  surface  the  lode  enrichment 
will  possibly  be  found  not  to  continue.  The  reef  in  depth 
will  then  have  its  normal  characteristics.  If  necessary,  a 
lower  tunnel  can  be  put  in  from  Sailor's  Gully  below  No. 
2,  at  a  spot  where  there  is  a  fine  body  of  stone  at  surface, 
and  fairlv  mineralised. 

(r)  AfpiiHy  liuvh'hind,  find  Cardinaf  Mint  a. 

The  mountain  spur  between  Richardson's  Creek  and 
Calder's  Gully  comprises  parts  of  two  320-acre  blocks 
owned  by  C.  and  H.  J.  Buckland.  Some  important  reefs 
have  been  worked  on  this  spur,  and  several  others  have 
been  discovered  and  trenclied  upon  at  surface. 

A f pi/It  Jii'tfa. — These  are  about  1000  feet  above  Man- 
gana.  on  the  western  of  two  sections  once  held  by  the 
Alpine  Company,  nortli  of  and  adjoining  the  Buckland 
Gold  Mining  Company's  section.  Tlie  reefs  were  dis- 
covered bv  Mr.  J.  C.  Goodall  in  1877.  About  the  centre  of 
the  section  they  appear  to  unite,  and  form  a  single  reef, 
which  continues  north  beyond  tlie  limits  of  the  section,  and 
disappears  under  a  capping  of  Pernio-Carboniferous  con- 
glomerate. The  two  reefs  going  south  vary  in  width,  but 
attain  a  maximum  of  2  or  2\  feet.  Tliev  seem,  however,  to 
be  only  a  few  feet  apart,  and  perhaps  may  be  better  con- 
sidered as  one  reef  formation.  An  adit  has  been  driven  at 
100  feet  lower  than  the  outcrop,  and  the  reef  stoped 
upwards.  .  The  Alpine  Company  erected  a  10-head  battery 
at  the  m()uth  of  Calder's  Gully,  constructed  an  incline  and 
tramway,  and  got  between  .£200()  and  £3000  of  gold. 
Stone  from  the  winze  sunk  to  100  feet  below  the  adit  is 
stated  to  have  returned  gold  a1  the  rate  of  18  dwts.  per  ton. 
A  low  adit  was  started  down  in  Calder's  Gullv,  which  it 
was  calculated  would  give  HOO  feet  of  liacks.  This  was 
drivrii  over  400  feet,  and  from  th(»  face  a  horizontal 
diarnniul-drill  bore  was  put  in  for  further  r)!.")  feet,  making 
945  feet  alt<»gether.  without  reaching  tlie  reef.  Mineralised 
rock  vva<;  shown  in  .several  of  the  (.!«»res.  Acc»^rdin''  to  the 
survev  the  eastern  reef  shnuld  be  00<)  nr  7()n  feet  ahead  of 
the  bc»re. 

Iinrhhnni  /*rt  /.<. — The  Buckland  No.  1  reef  was  also  dis- 
covenul  in  1S77  by  Mr.  .1.  C.  CJ(K)dall,  and  an  adit  driven 
which  intersected  it  at  IGO  feet.  A  winze  was  sunk  110 
fe(*t  nil  it,  and  levels  opened  out  on  it  north  intn  the 
Alpine  ground  at  45  feet  and  at  70  feet.     Tliese  were  con- 
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K^ted  by  a  winze,  and  an  underlay  winze  was  also  sunk 
om  the  70-feet  level  a  further  depth  of  50  feet.  At  the 
-feet  a  level  was  also  driven  north.  A  good  deal  of  stone 
IS  broken,  which  has  been  reported  as  having  3rielded 
>iii  12  dwts.  to  over  1  oz.  gold  per  ton.  Mr.  J.  C.  Good- 
informs  me  that  1319  tons  quartz  were  broken,  return- 
f  1001  ozs.  13  dwts.  gold,  during  the  time  that  he  was 
ne  and  battery  manager — September  7,  1883,  to  Sep- 
ciber  16,  1884.  The  last  80  tons  crushed  during  Mr. 
ter  Irvine's  managership  were  from  the  lower  levels,  and 
''e  38  dwts.  per  ton. 

\^t;  the  tunnel  level,  110  feet  from  surface,  the  length 
|>ayable  stone,  according  to  plan,  was  85  feet,  and 
^ond  that,  in  a  southerly  direction,  the  drive  was 
•ended  150  feiet,  but  met  with  no  payable  stone.  The 
^irtz  stoped  below  this  level  seems  to  be  pitching  north, 
1  at  30  feet  down  the  mine  plan  shows  a  new  shoot  of 
ci  as  having  come  in,  and  continuing  downwards  in 
txe  5  feet  wide.  These  workings  are  inaccessible  now,  so 
^ire  are  only  reports  to  go  upon,  but  these  are  from 
Tjaer  managers  who  were  well  acquainted  with  the  mine. 
'•  Peter  Irvine,  who  is  still  a  respected  inhabitant  of 
^ngana,  says  the  average  width  of  stone  was  3  feet,  and 
average  quality  all  through  equal  to  18  dwts.  per  ton. 

Xhe  low  Alpine  tunnel  was  unfortunately  abandoned 
fore  success  was  achieved.  At  present  too  little  is  known 
the  reef  to  warrant  such  a  long  adit  at  such  a  depth,  but 
Mutually,  if  work  at  more  moderate  depths  proves  satis- 
^itory,  it  may  become  advisable  to  extend  it.  For  the 
«sent  a  more  desirable  course  would  be  to  prove  the  reef 
"  an  adit  a  more  reasonable  depth  below  the  present 
>rkings. 

Cardinal  Reef, — This  is  on  the  western  brow  of  the  spur. 
id  near  its  southern  end.  Its  bearing  is  N.  28°  W.,  and 
{  dip  south-west.  Three  shafts  have  been  sunk  along  the 
le  of  reef.  The  principal  one,  I  understand,  is  100  feet 
ep,  but  none  of  them  can  he  entered  in  their  present 
adition.  Complete  figures  relating  to  the  former  output 
e  not  available,  but  accounts  point  to  1G7  tons  being 
ised  from  the  50-feet  level  stopes,  returning  13  dwts. 
id  per  ton.  Some  of  the  stone  is  said  to  have  gone  as 
gh  as  35  dwts.  The  reef  in  the  bottom  was  not  payable. 
r.  Groodall,  who  has  come  to  my  assistance  with  many 
Suable  statistics  of  this  field,  tells  nic  that  the  reef  in 
.e  south  end  was  4  inches  to  12  inches  wide,  and  in  the 
frth   end   about   2   feet,   hut   poor.      Mr.    Macleod   states 
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that  tributors  crushed  20  tons  of  stone  left  at  the  shaft 
for  8  or  9  dwts.  per  ton,  and  some  odd  parcels  gave 
from  15  dwts  to  H  oz.  The  Cardinal  is  in  a  reefing 
line  which  embraces  some  parallel  reefs,  one  of  which 
at  least  is  of  considerable  size.  Mr.  Goodall  has 
done  a  good  deal  of  trenching  in  this  zone,  north  of  the 
Cardinal  shafts,  and  has  exposed  a  strong  reef  of  solid 
quartz  in  half  a  dozen  trenches  and  an  open-cut  at  int^jr- 
vals  for  over  4  cliains  from  south  to  north  on  the  N.  20° 
W.  course  of  the  reef.  The  first  trench  is  about  |-mile 
north  of  the  Cardinal  shaft,  and  west  of  the  Cardinal  reef. 
A  liundred  feet  north  of  this  trench  is  the  open-cut,  which 
has  been  carried  down  16  feet,  showing  solid  stone  8  feet 
in  width.  Apparently  this  reef  is  widening  as  it  runs 
north,  for  it  was  not  more  tlian  4  feet  at  the  most  south- 
erly trench.  The  most  northerly  trench  (which  I  did  not 
see)  is  re])orted  as  exposing  17  feet  of  quartz.  The  open- 
cut  has  given  gold  prospects,  and  prospects  obtained  from 
surface  loam  lower  down  on  the  slope  indicate  a  possible 
source  in  this  reef-belt,  whicli  is  about  100  feet  in  width. 
The  reef  in  question  has  been  called  No.  1  reef,  on  the 
Buckland  Freehold,  which  leads  to  confusion  with  the  old 
Buckland  No.  1  Company,  which  worked  a  different  reef 
altogether.  As  it  is  such  a  i)rominent  reef,  and  is  a  per- 
manent land -mark  on  tiiis  ridge,  it  might  be  called 
Guodair.s  No.  1  reef,  fur  sake  of  distinction. 

Adit  pn^specting  suggests  itself  for  any  one  undertaking 
mining  here,  as  adits  (»»uld  easily  be  laid  out  to  go  right 
below  the  outcrop  at  any  dej)th  desired.  As  for  the 
Cardinal  reef,  it  thins  as  it  comes  north,  and  is  apparently 
replaced  by  Ooodall  s  No.   1. 

It  will  ho  noted  that  both  countrv  and  reefs  on  this 
hill  dip  to  the  south-west,  being  on  the  western  half  of 
tli(^  Finical  Vnllev  anticline.  The  quartz  of  which  the 
various  ont(;n)j)s  consist  is  the  massive  white  variety  which 
so  often  characterises  the  surface  exposures  of  the  reefs 
of  the  Maiii^ana  Hold,  and  in  some  districts  might  be  looked 
upon  as  nnfavournhlo.  Kxporionce  at  Mangana.  how- 
over,  has  -^liown  t'p.at  hisrh  yields  of  p^\d  have  been  asso- 
ciated with  vitreous  lodkiiiL'  cjuartz.  which  is  often  inter- 
MM'ie  I  by  <»xirliso'l  jiariiuL's,  fc)rniing  a  favourite  matrix 
for  ■j.'-'il.  and  which  in  rlopth  froijuently  changes  its 
(•hir'ct  1^1-  .-jlto.joi  ^ler  arid  IxM-otric^  a  mottled,  laminated 
stoii'.-.  with  .1  r.iir  jiroiinvt i'lTi  nt  mineral.  Whether  any 
p-n :":  iij.n-  Imrk  Vi-r^  will  Im.'Ii.ivo  in  this  wav  is  another 
■  ,'.io-i  :•-?!  'mm  ni  ;m!v  tale  i  hf  vi»renus  habit  of  the  quartz 
i-.  ,/<  ■    -f .  jii.i   -M*'ni<  T  1    ri-.4>"'i  for  condenining  the  reefs. 


(d)  Tower  Hill  Mine. 

This  is  an  abandoned  mine  nn  W.  Ocllibrand's  pur- 
chased land,  157  acres,  3  miles  nnrth-north-west  from 
Mangana.  and  over  1000  feet  above  the  township.  Like 
so  many  of  the  Mangana  reefs,  this  one  was  discovered  by 
Mr.  J.  C.  Goodall.  in  18C9.  It  was  worked  by  a  Hohart 
company,  and  Mr.  Goodall  tells  me  that  at  first  several 
erushings  of  go<id  stone  wore  taken  out  (up  to  '2  ozs,  per 
ton),  but  after  some  poor  battery-runs  work  was  suspended, 
and  has  not  been  resumed  since,  except  by  eo-opcrative 
parties.  No  very  clear  idea  of  the  reef  can  he  formed  from 
the  workings  iu  their  present  condition.  It  has  a  north- 
westerly bearing,  and  shows  at  surface  about  4  feet  of 
white  tuineralised  atone,  disappearing  to  the  north.  The 
mine  is  on  the  spur  between  Golden  and  Fern  Tree  Gullies. 
with  adits  driven  from  the  eastern  side. 

About  5  chains  south  of  Gellibrand's  boundary  are  some 
cliffs  of  Permo-Carboniferoua  conglonierate  and  soft  <[Uarlz- 
osc  sandstone,  with  embedded  pebbles  of  while  quartz,  an-l 
state;  and  nearer  the  mine  sandstone,  belonging  to  Ihe 
same  svstcm  occtirs  also,  tliough  Ihe  reef  itKclf  is  in  the 
older  s'late.  The  slate  dips  south-west.  Tim  reef  has  a 
north-caat  dip. 

Descending  hence  down  Fisher's  Hill,  towards  Mangana, 
on  the  west  side  there  is  a  goud  deal  of  loose  '|uariz. 
heavily  charged  with  arsenical  ]iYi'Jt<'s.  The  hill  i-oiisists 
largelv  of  grev  sandstone,  freelv  veined  with  (|uartz. 

I  d'id  not  see  the  Golden  Gully  Aline,  whirh  is  a  iiltle 
way  up  that  gully  on  the  east  side,  T  am  inforniorl  th.it 
some  fairlv  nice  stone  nci'urrt'il  "n  suifine.  An  adit  was 
driven  with  .W  feet  of  hacks,  but  ihoimh  th.-rc  was  a  ijood 
body  of  mineralised  stone   i1    was  barren  -f  .j.,],\. 

On  the  west  side  of  Mai-i's  Mill  oul.-mps  "S  ([lu.rt/.  hav,. 
been  tested  a  little,  Sotno  of  th.-w  have  a  kindlv  hi-k  ; 
others  are  hard  and  while,  Un  the  ri.li;e.  «-hi.'h  i-:  a 
razor-back,  are  stones  of  .|uai'ln  ni  lairlv  l'"pse  ti'vlun-. 

These  hills  m.i-th  of  M;inL',itta  d..  n..t  appear  l..  have  had 
the  work  done  on  them  whiih  llieir  n-cls  w.mid  ivquirr. 
Some  of  the  alluvial  yol.l  i.,„ud  In  ihe  -ulii-  t.iu-1  li^.v,> 
been  derived  from  them,  ;ai'i  ['i<>iv  Hiii'.-  ^m-  i"i.  Ii'Ul'  hjiJ 
persistent  for  gold  not  In  osi-rl  h<  I  licm  :i{  -■■iiif  i"iii;l  in 
their  course. 

The  recMine  on  llnb^i-isr.i|--  Fr..)i..!.l,  hii-ili,-r  --'h. 
seems  to  correspond  wiiii  '!■■■  ^huro  .  Ilili  ',:i.:-  ;.ti  i  ;h. 
Buckland  Hill  line  witli  i|,.>  ^f.-ii..,,;,  ,.„  oc..,..  .  (■..■.,■:.■, 
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{(■)  Fhiffol  (UptniHtmjs  Mine, 

This  was  worked  at  least  40  years  ago,  on  Grant's  Creek. 
The  greatest  depth  attained  was  170  feet,  and  the  mine 
docs  not  seem  to  have  been  a  payable  one.  The  workings 
are  2  chains  from  W.  Robert  son  *s  boundary,  on  Tully  and 
Downing's  land,  and  arc  (m  two  parallel  reefs  a  chain 
apart.  Most  of  the  gold  was  got  out  of  the  western  reef, 
which  is  supposed  to  be  that  of  the  Golden  Entrance.  A 
good  deal  of  hard  white  quartz  is  lying  about  at  surface. 
The  eastern  reef  was  worked  about  100  feet  down  on  the 
underlay,  and  corresponds  approximately  in  position  with 
the  line  of  the  Union  Jack  and  underlay  reef  further 
south.  The  battery  which  was  formerly  here  is  sup- 
posed to  have  recovered  G  or  7  dwts.  from  the  stone.  Mr. 
Cundv  worked  out  siune  blocks  of  stone  here  10  vears 
ago.  and  got  6  dwts.  per  ton. 

This  is  the  furthest  mn-th  that  these  long  reefs  have 
been  seen.  It  is  a  remarkable  instance  of  the  persistency 
of  the  reefs  at  Mangana.  In  this  instance  the  Golden 
Entrance  reef  would  be  shown  to  have  a  length  of  1 J  mile, 
and  the  underlay  reef  J  mile. 

(/)    f  iiitni   Jovk  M^ne, 

This  reef  is  the  continuation  of  the  underlay  reef,  which 
passes  up  the  hill  north  of  Sharkey's  Gully  into  Section 
15*27-9,'^:,  which  is  tlio  old  Uin<m  Jack  claim.  A  little 
north  «>f  the  soutli  west  angle  of  the  section  is  an  ancient 
adit,  which  has  been  driven  on  the  course  of  the  reef 
for  'JoO  feet.  The  latter  still  has  a  flat  underlay  to  the 
east.  In  the  adit  about  8  inches  of  stone  are  showing  at 
first,  but  flirt lior  in  it  becomes  softer  and  somewhat 
broken.  At  *20()  feet  in  an  inulcrlay  ri.se  slopes  up  to  a 
shaft  which  was  sunk  from  .surface.  The  inclination 
of  the  xs>e{  is  suincicntly  flat  to  walk  or  scramble  up  the 
rise.  The  shaft  is  70  or  80  feet  above  the  adit.  Above 
the  latter  is  an  u})jmm'  tunnel,  driven  right  through  the 
crnwn  of  the  hill,  with  only  \\\)  feet  of  backs  at  the  most. 
The  enlr.'nico  to  tlii*;  is;  now  fallen  in.  From  the  bottom 
of  the  shaft  a  sniall  parcel  of  1  oz.  stone  was  taken.  The 
(juartz  usc(l  to  he  trammed  from  the  upper  tunnel  along 
a  h'lrizi'Utal  tramway  for  l.')i>  feel  west,  and  sent  down 
an  incline  to  Sharkey'^  (Tiilly  f(»r  treat  ment  in  the  old  Union 
(Jnirt/  ('"m]»MTiv  ^  hatterv.  Tho  reef  is  so  flat  that  it 
cn-ps  Mill  \\\  siiifaco  at  li»i)  fcot  west  of  the  tunnel  and  VI 
or  1.")  feet  abnvo  tunnel  level.  It  cuts  the  country,  being 
much    flatter   than    the    partinir   pla!u>s  of   the  slate.     The 
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appearance  of  the  atone  corresponds  well  with  that  of  the 
underlay  reef  in  Sharkey's  Gully. 

Five  or  6  chains  east  a  large  reef  crops  out,  with  an  east- 
erly underlay.  It  is  12  feet  wide,  and  has  the  character- 
istic central  parting  of  the  Golden  Entrance  reef,  which,  in 
all  probability,  it  is.  It  is  strongly  mineralised  with 
pyrite  and  iron  oxide.  The  eastern  portion  of  it  is  the 
more  solid.  Its  bearing  is  about  N.  40°  W.  It  has  been 
trenched  upon  in  one  or  two  places,  the  most  northerly 
being  80  feet  south  of  the  southern  corner  of  Section 
1589.  This  should  be  driven  on  lower  down  the  hill,  and 
a  rise  would  then  cut  the  underlay  reef  as  well. 

What  is  probably  the  same  reef  has  been  cut  further 
north,  on  W.  Robertson's  eastern  block,  where  a  shaft  has 
been  sunk  on  it.  It  shows  there  solid  quartz  about  1  foot 
in  width.  A  few  feet  further  north  a  cut  has  been  put 
in,  but  not  deep  enough  to  expose  any  quartz.  About  200 
feet  lower  down,  going  north  on  the  same  course,  is  a 
small  pit,  about  12  feet  deep,  of  which  6  feet  consist  of 
hill  debris  or  overburden.  Doubtless  the  same  reef  con- 
tinues to  the  old  Fingal  workings. 

It  is  impossible  to  form  an  opinion  of  these  reefs  from 
the  abandoned  ancient  workings,  but  if  any  work  was 
justified  then,  there  would  seem  to  be  warranty  for  further 
testing  them. 

(f/)  PinrJit'r  U(ff. 

This  reef  is  on  the  hill  oast  of  the  township,  where  it 
overlooks  the  entrance  to  the  Fingal  Valley,  or  Grants 
Creek  Valley.  Some  tunnelling'  and  shaft-sinking  have 
been  done  on  it,  but  how  much  st«>ne  has  been  taken  out 
cannot  be  seen,  neither  are  resulis  available.  It  has  a 
strike  of  N.  50^  E.,  and  dips  south-east  at  an  angle  of  70^, 
and  shows  a  width  of  2  feet  4  inches  stone  between  walls. 
The  country  is  hard  sandstone. 

ill)  Sprriz/nn    If  ill. 

This  is  a  low,  somewhat  flat -topped  hill,  on  Robertson's 
Freehold  Blocks,  west  of  the  township^  covered  with  wash 
on  the  lower  slopes.  A  little  surfacing  lias  been  done  with 
encouraging  results,  but  there  is  not  enoutrli  pressure  of 
water  available.  The  crumbly  quartz  detritus  Wu\^  on 
the  surface  has  apparently  been  shed  from  a  stories  of 
veins  running  through  the  hill  in  a  norlh-north-west  direc- 
tion, and  forming  an  auriferous  belt  of  about  a  chain  in 
width.  The  slate  strata  crop  out  on  the  top  of  the  hill, 
striking    N.    20°    W.,    and    dipping    south-west.     On    the 
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southern  block  of  the  freehold  property  stones  of  Permo- 
Carboniferous  grit  and  mudstone  are  scattered  over  the 
ground,  and  it  is  probable  that  there  is  an  occurrence  of 
beds  belonging  to  that  system  in  sifu  somewhere  near  here. 
This  would  indicate  that  the  undiscovered  fault  which  has 
brought  these  beds  down  from  the  upper  level  to  the 
Fingal  township  horizon  must  pass  north  of  this.  On  the 
two  northern  freehold  blocks  diabase  comes  in,  and  passes 
away  to  the  west  as  an  intrusion,  cut  ting-off  the  slates.  Its 
former  Permo-Car])onifcrous  covering  has  been  entirely 
removed  bv  denudation. 

Some  shafts  have  been  sunk  at  intervals  on  the  line 
of  quartz  leaders  and  veins.  The  most  southerly  is  the 
Trilby  shaft,  which  is  50  feet  deep.  Some  very  nice  gold 
was  got  here  on  Crown  land,  a  chain  inside  the  east  bound- 
ary of  829-93G,  10  acres.  A  quartz  gold-bearing  wash  rests 
on  a  yellow  clay,  which  covers  the  slate  bed-rock.  North 
of  this  several  trenches  have  been  cut  and  quartz  veins 
exposed.  The  depth  of  tlie  wash  varies  from  8  inches  to 
a  foot. 

Further  north,  in  the  freehold  land,  is  Goodall's  shaft, 
near  the  lop  of  the  hill,  which  has  boon  sunk  on  a  mass  of 
quartz  leaders.  Quartz  detritus  lies  here  everywhere  on 
the  surface.  The  shaft  was  sunk  40  or  50  feet  12  or  14 
years  ai'o.  .lust  bol«»\v  it  a  stroni*  body  of  hard  valueless 
quart/  has  bei^n  expnsod. 

Hr(Mi nan's  tunnol  is  an  arlit  whicli  lias  been  driven  into 
the  liill  on  tho  western  side  for  about  iHU)  feet,  at  a  shal- 
low lovol,  not  inoro  than  3')  foot  below  the  crown  of  the 
hill.  Tt  was  put  in  with  thi*  intention  of  cutting  The 
root'.  I)iit  only  «»no  or  two  ycins  won*  intersected.  This 
wa^  about  'lino  yo.\rs  aj^t».  I  do  not  think  tho  position 
vo|(»('t«Ml  was  a  ta.your-iblo  one  tor  tho  best  results,  as  if 
the  HJil  wi.ro  fonlinu."!,  it  would  oyontually  emerfje  on  tho 
o.'si  >m1o  nt'  {\ir  hill  abovo  tho  loadoi's  Ihoro.  A  few  stones 
of  wii'ic  harron  ([U.irlz  aro   ^ooii  '>n  th-:'  tip. 

>nir!<'  t ri'inhiTii.'-  ]\ii<  ln'cMi  <luno  in  the  depression  run- 
Tii'iir  'i-.wn  1  ho  ('.••-  sid(^  nf  Tiio  hill,  and  passing  throut^h 
.1  li'.it  ,.]'  ^hi.i'l  vi-in--.  -..ii»o  lit'  wlii'-Ii  ai(»  oxidised  and  have 
a  l:inl!v  .i.-tm-i  ;  .»t];(M--,  h.»w«'Vor.  boinir  hard  and  white. 
\  •ni'.i  v\->-  ]Mit  in  .171  Mr.A  ^i(l(^  .-«»i>io  years  ago,  and  a 
ll.-i  '•.•^.  p.-.ir  it  cnTT.i  \>  vy  »';r"  'Z']*].  There  is  an  old 
■li-  {'  ■'■■■■'  •.]•  -v*  «'.  •  -'o  r..'l  "  i'ii  inai'tz  L"'ing  down  in  the 
:'■'"■       >':  ;  .•  \h'--   ;•  ■:  '    .     ' '••■  li.- ;<i  of  tho  gully  workings. 

i)\  :-!.'riM...  '.  fi;  '  T  :  ;  >■'.  :.  -jrift  wis  sunk  eight  or  nine 
v.-  »'■  ■  .:•■•  '..•  M*-.  <'  '."i:  f  •'  'I'ttl:  ..f  130  feet  in  slate, 
•!•'•:•:!*■.•     .  ''it  Is  ••' <■ .'  ^ »'!        ••    ! '•.  •    .  «'l''-l)oarinff    leaders 
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were  passed  through  in  sinking.  From  the  bottom  a 
crosscut  was  driven  east.  I  was  informed  that  nothing 
was  won  from  this,  but  some  nice  specimens  were  got  from 
trenching  near  the  shaft.  A  few  tons  of  quartz  and  slate 
were  sent  away  for  crushing,  and  returned  about  5  dwts. 
per  ton. 

In  the  earlier  days  many  of  the  auriferous  leaders  on 
this  hill  were  pounded  up  and  washed.  Just  north  of  this 
point  diggers  started  on  the  alluvial  gold  shed  from  this 
hill,  and  kept  working  round  the  foot  and  up  the  gullies, 
in  which  a  considerable  quantity  of  gold  seems  to  have 
been  concentrated.  There  has  been  so  much  gold  obtained 
in  this  way  from  the  surface  that  it  is  next  to  certain  that 
more  exists  at  a  depth.  Whether  the  numerous  veins  unite 
in  depth  and  form  a  strong  reef-channel  can  only  bo  ascer- 
tained by  actual  work,  but  it  is.  to  say  the  least,  probable 
that  they  do.  The  hill  being  so  low  in  elevation  (50  to 
100  feet)  adit-driving  cannot  be  thought  of.  Mr.  Mont- 
gomery advised  sinking  rows  of  shallow  shafts  and  con- 
necting them  by  drives.  This  would  be  useful  preliminary 
work,  but  the  real  work  of  testing  the  reef  or  reefs  would 
best  be  carried  out  from  a  shaft  sunk  to  some  depth,  and 
well  below  the  broken  ground,  which  may  be  expected  to 
prevail  above  the  level  of  the  Mangana  Valley.  A  water 
scheme  has  also  to  be  devised. 

(/)   Alluvial  at   Mantiana   (r  t  tie  rail  ij. 

The  actual  lead  or  ancient  bed  of  the  tributary  which 
flowed  formerly  from  Mangana  into  the  valley  now  occupied 
by  the  South  Esk,  a  good  deal  below  the  present  bottom  of 
that  river,  cannot  be  traced  with  conlidcnce  above  Mangana 
township.  The  ground  at  the  mouths  of  the  present 
mountain  creeks  does  not  exceed  40  feet  in  depth,  and  has 
no  doubt  accumulated  from  the  creeks  which  flow  down 
narrow  ravines  of  comparatively  recent  origin.  All  these 
valleys  have  given  employment  to  (iigtyers,  who  have  at 
different  times  worked  sonic  of  the  e^nnnid  over  and  over 
again.  The  alluvial  ground  below  Mangana  deepens 
towards  the  South  Esk,  and,  probably  (uvinj^  to  it  being 
private  property,  has  never  been  thoroutijhly  testerl.  It 
must  have  received  a  certain  amount  of  lifold  fnun  creeks 
which  have  now  disappeared  Avith  the  erosion  of  the 
country,  though  owing  to  the  direction  of  the  load  coin- 
ciding with  that  of  th(?  strata,  anil  beiTii^'  jiarallcl  wiih  the 
bearing  of  the  principal  rocN.  the  ({Uantitv  «.f  ir:,!,| 
finding     its     way      inio      tlio      drift      is;      likelv      to      h.- 
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less  than  if  the  main  valley  crossed  the  strata.  If  the 
land  had  been  open  for  mining  its  value,  no  doubt,  would 
have  been  tested  ere  now. 

It  is  difficult  to  ascertain  how  much  alluvial  gold  has 
been  won  at  Mangana.  An  estimate  made  in  1884  placed 
it  at  £60,000  worth,  and  assigned  6000  to  8000  ozs.  to 
Major's  Gully  alone.  Later  estimates  state  5000  ozs.  as 
the  gross  returns.  No  figures  pretending  to  any  degree  of 
accuracy  can  be  obtained. 

Major's  Gully  is  said  to  have  supported  400  diggers  at 
one  time.  Near  its  mouth  the  ground  is  deep  and  wet, 
water  flowing  beneath  the  shingle,  which  chokes  and 
hides  the  channel  from  view. 

(j)  Conrhtsion. 

The  present  condition  of  Mangana,  considered  as  the 
earliest  goldfleld  in  the  island,  is  somewhat  pathetic.  It 
has  been  left  by  investors  on  one  side,  while  the  stream 
of  capital  has  flowed  to  other  centres.  And  yet  the 
phenomenal  returns  from  some  of  the  reefs  should  suggest 
that  there  is  here  a  legitimate  field  for  search.  The  reefs, 
too,  are  in  the  golden  zone,  which  extends  for  such  a  dis- 
tance in  this  part  of  Tasmania.  Some  of  them  arc  barren, 
others  are  gold-bearing,  and  tiic  chances  appear  to  be 
neithor  more  nor  loss  than  those  of  other  parts  of  this 
auriferous  belt.  The  Manjjana  Reefs  is  tiie  only  property 
oil  wliicii  anything  like  deep  work  has  been  done;  the 
workings  on  other  reefs  are  shallow,  and  often  mere 
scratchings.  Mang^aiia  ovidfiitly  has  not  had  a  thorough 
trial  vet. 

\V.    11.   TWELVKTREES, 

(lovernment  Geologist. 

Tiainiceston,  *J*2nd  Xovomber,  1907. 


THE     MATHIXNA      GOLDFIELD. 

Part  III. 

[Two  Plates.] 


I. — Introduction. 

This  part  of  the  Mathinna  Report  deals  with  a  com- 
paratively small  and  outlying  portion  of  the  field,  situate 
round  the  Scott  and  Pickett  Mine  in  the  upper  part  of  a 
narrow  valley  which  joins  further  north  with  that  of  the 
Sling  Pot  Creek,  forming  then  one  hroad  flat  between  the 
Volunteer  and  the  Volunteer  Consolirlated  .•s])urs. 

The  slate  and  sandstone  strata  in  which  the  Scott  and 
Pickett  valley  has  been  carved  out  belong  to  the  Ordo- 
vician  auriferous  series  prevailinc;  at  Mathinna  and  Man- 
gana.  In  respect  of  pi>sition  in  this  series,  they  oei'u])y 
a  line  of  country  apparently  between  the  0<»l(lon  Gate 
and  Consols  line  on  the  north-east,  and  the  Mangana  line 
of  country  on  the  south-west.  This  line  would  embrace 
the  strata  on  the  mineral  sei-tions  north  of  the  Tower  Hill 
farms. 

II. PHYSIOCIJAPHY. 

About  I -mile  north  c^f  Densley's  land,  the  Sling  Pot  or 
Bull  Bottom  vallev  contracts,  and  the  Slini'  Pot  C'reek  forks 
off  in  a  slightly  west  of  south  dire<.'liun.  leaving  the  liull 
Bottom  or  Scott  and  Pickett  vallev  lieadiiiij:  «  little  south 
of  east.  The  latter  valley  is  nnw  nut  more  than  odJi  feet 
wide,  but  up  at  the  miiu^  narr<»ws  t(»  a  moro  "  V  '  shaped 
ravine.  The  vallev  and  the  hillsides  are  clothed  with 
tine  timber,  comprising  >trini:y-l)ark,  inui-bark,  pi^pper- 
mint.  swamp,  or  white-giiin,  smih*  nf  the  trees  from  li)  to 
20  feet   in  girth.  A    frw  small    farminu^  soleiti«»ns  have 

been  taken  up  along  the  valley.  I>iit  tin*  M)il  is  none  toD 
fertile,  and  there  irs  a  ilcplorahle  d«'artli  of  waltT.  After 
the  spring  snow-waters  li;iv(^  iN'-rcntliMl  fr«»m  tlie  niDiintain 
the  creek  subsides  into  its  nnrma!  trii-kle  from  |>«m)1  to 
pool,  percolating  thrn  I J  <:]  I  the  -amlv  .-lil.  ami  di"  liiile  us.- 
cither  for  farming  or  miiiinL:.  The  «'levatii>7i  .))"  the-« 
farms  is  about    llO.'l   feei    ;il)..V(»  ^"a  level. 

Above  the  "Scott    and    i"i«kcit    l.itteiv   the    ^i<l.»s   <if   t  hi 

vallev  draw  closer  to  diie  .-Mii'ther-    th-  >:,«rM'v  .-i.-,.  McrM.er. 
•»  i 
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The  sky-line  on  the  tableland  above  is  visible  at  a  height  of 
500  and  GOO  feet.  This  is  the  high  plateau  connecting 
Mathinna  with  Tower  Hill,  which  is  between  3  and  4  miles 
south- west.  The  drainage  of  this  part  of  the  country  is 
northwards  into  the   South   Esk  River. 

III.    -OEOLOfiY. 

The  strata  of  this  part  of  the  field  are  similar  to  thi»sc 
of  the  ^^lathinna  lield  proper,  and  are  of  the  same  geo- 
logical age.  Alternations  of  soft,  glossy  clay  slate, 
decolourised  in  the  superficial  zone,  with  sandstone  an>i 
sandv  slate  occur  everywhere.  The  sandstone  is  genera  11  v 
touirh  and  crystalline,  and  constitutes  locally  the  "  hard  ' 
country  t)f  the  minor. 

Th(^  general  direct irju  of  the  cleavage  planes  of  the 
slnto  anrl  the  laminations  of  the  sandstone  is  from  X.  -<'^ 
to  3:»'^  \V.,  and  the  dip  or  unrlorlay  to  the  south-west.  A 
singular  variation  of  dip  is  seen  in  the  battery  building 
of  the  .Scott  and  Tickett  C'()mpany,  where  the  slate  dips 
to  the  north-east  at  an  angle  of  450.  i  have  not  seen  this 
dip  anywhere  else  on  the  strike  of  these  strata,  and  the 
normal  wosterlv  undcrla\-  prevails  to  the  immediate  east, 
and  also  to  the  west,  across  the  valley.  It  must,  therefore. 
ho  a  purely  local  di>turb:nK'o. 

Tlio  doininant  dij)  ()f  tlio  strata  to  the  north-west  in 
tlii<  ar(si,  continuing  also  nortli-oast  to  the  Gladstone  and 
Kl(lorad«>  Hills,  soonis  to  show  that  the  whole  of  this  belt 
fonn^  tln'  west  >idr  of  t ho  anticlinal  arch  of  the  Now 
Cm»!(|<mi  Oatc  and  Tasiiianian  ('(nisols  lino,  to  which  I  have 
rclorrcd  in  my  j)roviiHis  roj)orts. 

Alxiiit  .)iM)  foot  al>oV(»  tlio  X'ott  and  Pickett,  or  1700  foet 
alnivo  st»:.  h'vo!.  >tnn(*s  of  [T\-\{  and  ('oni^loincrate  bej^in  to 
appt-ar  .»n  tin*  Killsidc.  TIiom'  can  be  traced  up  tt>  tlu^ 

|i'ai<';nj.  wIu-it'  this  f.>rriiation  oivors  tlio  lilder  slate.  It 
Im-I-'Iil:^  *«•  '  h'.'  rcrtrin  ( 'arl)i»Tiifcr»iu>,  and  has  been  describe  1 
in  \\:\  riMMTi!  n-iM  it  i.n  ihf  Maneana  rj«»ldfield.  Its  occur- 
II  »iic  -!:..v.  -  ;•'  |ii.i:ii'v  a-  .inyihing  (M>uld  do.  that  the  slate 
a!i-l  -;.»i.l-.t  .»n  <ti.i;;i  i.f  ih«-  'iohl  (■••uld  in»t  have  sulTered 
a!:v  V'l".'  ■_"<at  '•«-'  'ov  ili-iiMilat  i«»7is  before  thev  v.-oro 
c  •'.'"•"(«  1  ih  in. I  i,!..i  .i!  I'.I  l»v  r  h«'  lavcM'  of  conghwncrato, 
.  '*      'i    .■•      •■•■   :•"..•    M  :.'    !:.-v«'   ^r-rf^ul    in    a   wide   belt    all 

I 

•  .•  ■      '    .     :•••••    • .     ;  I  .    ■  •    I'l:  r\-. 

"'      ■  •  •  I       •  '      •  .    :      .••    1  !]••  ••trurrcncos  <»f  diabase 

"'•  ..      .   .  •  !•' .r  t 'I  '■•    and    on    Tower    Jlili. 

•i»:<ii'.ii    with  the  auriferou> 
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IV.— Economic   Geology. 

Xot  many  reefs  have  been  upened  upon  in  tliis  part  nf  tile 
field,  but  the  few  wliicli  have  been  discovuri'd  bcli>ng  t.u 
ifroups  (if  the  jiyritic  and  arsenical  pild  <(uariz  rcici's. 
They  are  small,  varying  mostly  beiween  lo  and  21  inches  in 
width,  but.  as  a  rule,  are  peiiiislenl.  as  far  as  llieir  chan- 
nels are  tonterncil.  for  considerable  distances,  tlioiii^h  ihc 
dovelopmcnt  of  stone  may  he  ineguiar.  Wht-n  ulimii',  nf 
gold  occur,  the  value  of  the  stone  rany;cs  from  1  <livi.  (i<>r 
ton  to,  perhaps,  a  little  under  an  ounce. 

The  aiisiieiated  minerals  in  the  diircrent.  reefs  arc  pyrile, 
arsenopyrite.  copper  pyritc,  galena,  and  zinc  blende.  Stone 
has  been  found  with  all  these  minerals,  yer  wilhnut  free 
gold,  nevertheless  it  is  safe  to  say  that  ihey  arc  reliable 
indicators  of  the  presence  of  the  preciuns  metal  in  the 
reef.  The  quartz  of  those  ivefs  varies  in  nnlnrc  from  a 
brittle,  milk-white  variety,  which,  llionsrh  often  barren, 
sometimes  shows  galena  and  free  gold  to  a  bluish-grey 
ai'seno-i)yritic  variety,  forming  one  of  Ihc  bcst-lonkiii'^ 
kinds  of  stone  on  the  Mathinna  lield. 


All  the  reefs  which  I  have  se. 
gressing  the  strike  of  the  cimnt 
strike  alwmt  X.  lid©  E..  while 
is  X.  75°  \\  ..  crossing  the  lirr^l  ; 


."  lissnrr 


*fs. 


On. 


ha^  i 


The  reefs  which  h.tv 
bcr.  but  I  doubt  not  I 
the  overburden  in  the 
that  the  bare  rock  is  si 
and  the  only  chance  • 
observing  the  small  . 
There  has  been  no  ve 
hardly  to  be  wondered 
means  the  expenditure 
opening-out  long  and  i 
The  cuttings  must  be 
the  caps  of  lodes,  whic 
face. 

The  reefs  dealt  wilh 
(H)  The  Scott 
(&)  The  Conn 
(r)  The  I'ride 
Id)  O'Brien  s 
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(a)  Scott  and  Fickrtt  Gold  }finin(f  Comqyinif^  .Vo  Liahilify. 

Sections  5*J5-g,  10  acres;  526-G,  10  acres;  and  534-g, 
b  acres. 

This  j)roj)erty  is  situate  nearly  2 A  miles  south-si»uth- 
west  of  Mathinna  as  ihe  crow  flies,  or  about  3  miles  by 
road.  It  is  on  the  cast  bank  of  the  valley,  which  debouches 
furUier  north  into  the  niarshv  flat  known  as  Bull  Bottom. 
The  battery  is  about  *J(H)  feet  above  Mathinna.  The  small 
creek  which  feeds  it  with  an  intermittent  and  inadequate 
suj)|)Iy  of  water  flows  pasi  it  down  the  valley  through  the 
farm  lands  to  the  in^rth.  A  road  has  been  cut  recently 
right  up  to  the  j)r()j)erty,  th(»ugh,  as  it  is  a  little  rough 
ne.ir  the  mine,  carter.^  Inok  askance  at  it. 

Mr.  Pickett,  prosj)ector,  was  the  discoverer  of  the  reef, 
and  the  company  bears  his  name,  and  that  of  his  com- 
panion, Mr.  Scott.  The  reef  is  an  arsenical  gold  quartz 
one  with  a  strike  of  N.  'J7^  VL..  and  dipj)ing,  on  the  whole, 
steeply  to  the  north-west.  This  dij)  prevails  at  surface  and 
down  to  the  l)ottoin  level  where  the  reef  becomes  nearly 
vertical,  or  ^^llows  a  tendency  to  dii)  slis[htly  to  the  east. 
This  bendiii^  of  the  reef  is  jjrobably  a  purely  local  feature. 

Atlit  y<t.  1,  SiH/f/t.  South  of  the  shrift  an  adit  crosscut 
h«is  been  driven  ^u  feet  to  the  reef,  which  has  been  f<^l- 
l<»wc'd  in  a  drive  snnth-west  f«»r  110  feot.  The  rc*ef-channel 
is  a  fracture  line  in  the  -lale  and  sandstuiie  strata,  which 
c«)urse    nnrili-west    at    a    light -ani^ic   let   the    rei»f. 

Kitur  I  lynches  liav^  Ixhmi  cut  acro.s^  the  line  of  reef 
liiLiher  up  the  hill.  n<»rth  «»f  ilu*  end  of  this  adit  level. 
mo>tlv  wit  limit  cxpusin'^  aiivthinj;  else  than  yellow,  <n{{ 
clav  <l;Mr.  Tlic  liii^hc^t  troncli  ^lii»w>  hard  Janiinated 
sandstt'iH'.  xsntK'd   a    little   with   (piartz. 

On  tli(^  ».])j)«>siic  side  uf  the  small  Linlly  are  several  opeii- 
iiiLTs  on  1  lie  line  of  I'eef  ^oin^  ^oiitli.  One  of  these  is  a 
shaft  wliere  the  re  f  ha^  been  >.iop(M|  lo  surface.  Further 
south,  niiariz  i-  >iio\vn  in  a  trench  which  has  been  cut  on 
it>  coiir-e  for  nlmCit  |(i  fei'i.  Trencher  still  further  south 
do   iii)i    -jiiiw   1  he   ie«'f.   hein^   jH'ol)al)lv   too  ^iliallow. 

.^ 'f.  '1  A''-  (' m.^.^i  nf .  Thi>  \va>  driven  into  the  stope 
»>n  tlii<  <i\v  ■•f  the  hill,  and  ha>  now  fallen  in.  It  was  put 
in  l»v  ihi  ])i'.-pert  1.1  K  hcfi'ic  the  claim  was  floated  into 
a    ei'!i;iii-^\ 

.\f<.!  >;■>'!'.  T"  iMi'Ve  I  lie  leef  at  a  depth  a  l--foot 
liv  '  fci-i  -h'tt.;ii  ^'i  leei  ril-.-vo  t  lic  battery,  has  been  sunk 
•  I'l  :'t  et  ill-:  ■_' .  fc.-i  wrll.  and  a  cro>«.ciit  driven  from  the 
bittoin  f.-i  ■*,'  fe.-'  ill  a  -'lii:  !i  I'.ist erly  flirection.  The  reef 
wa^    c'lt    1  lii.-ii'jii    ai    ih;ii    i.-.iiii.    and    levels   driven    on    it 


Ixxxi 

north-east  and  south-west.  The  channel  here  is  2  feet 
wide,  with  a  4-inch  vein  of  clean  quartz,  the  remainder 
being  scattered  quartz,  pug,  and  slate. 

yorth  Drive.. — Going  north,  the  quartz  increases  to  a 
width  of  14  inches,  but  after  20  feet  the  stone  dies  out,  and 
its  line  is  replaced  by  a  track  of  pug.  Further  on,  the 
present  manager  has  picked  up  a  little  quartz,  6  inches 
wide.  A  little  g«>ld  has  been  carried  from  here  to  the 
face,  and  for  about  a  foot  it  wa?  shown  t«i  be  payable. 
Bevond  this  is  stone  10  inches  to  12  inches  wide,  but  with 
only  a  trace  of  gold,  which  continues  in  the  roof.  The 
reef  in  the  face  is  32  inches  wide,  with  3  or  4-inch  bauds 
of  quartz  interlaniinated  with  slate.  A  pug  seam  occurs 
on  the  west  wall,  and  on  the  east  side  is  a  loi  of  twisted 
greasy  slate,  favouralle  for  reef  formation.  The  slate 
foliae  have  twisted  round  to  a  course  of  N.  55*^  E.,  dipping 
south-east. 

This  is  the  most  favourable-looking  end  in  the  mine. 
It  is  50  feet  behind  the  entrance  of  No.  1  north  aHit  level, 
and  something  may  occur  between  this  and  that.  The 
upper  level,  also,  is  too  noar  the  surface  to  give  satis- 
factory results  in  the  first  100  feet.  The  owners  will  no 
doubt  continue  driving  this  end. 

South  Drivt.  At  about  10  feet  south  of  the  cross-cut 
gold  began  to  make  in  the  st(»ne,  which  is  from  10  to 
20  inches  wide,  and  has  been  followed  uj)  to  the  surface. 
Occasional  bulges  (jf  stone,  3  feel  in  width,  occur.  The 
fjuality  of  the  stone  is  said  to  intpn>ve  as  it  fjoes  up,  but 
its  length  is  dimishing.  The  leni^tli  of  stoping-ground 
at  the  drive  level  was  about  30  feet,  and  there  is  said  tv 
be  good  stone  going  down.  Heyoud  the  south  end  of  the 
stopes  the  track  of  the  reef  is  marked  by  a  line  of  pug, 
with  a  little  barren  quartz  hero  and  there.  The  face  in 
the  end  of  drive  has  a  little  water  issuing  from  it.  It 
consists  of  sandstone  seamed  and  intersected  by  (luariz 
veinlets,  and  has  a  line  ol"  \n\%  on  the  west  wall.  There 
has  been  some  twisting  of  the  country  here,  as  the  strike 
of  the  strata  coincides  with  that  of  the  reef. 

Where  the  reef  was  cut  in  the  adit  it  was  jmij^i^y  for 
a  width  of  8  inches,  and  ^li^htly  mineralised,  ilere  it 
was  not  gold-bearing,  and  "t  :  ives  ])laee  a^jiiLj  the  level 
to  quartz  4  or  o  inches  wi(h\  but  still  vitlu>ul  gold.  At 
20  feet  from  the  flat  sheet  j)aya})Io  L!;«>ld  came  in,  and  the 
reef  has  been  stoped  up  t.i  snrfaee  abcMii  '»»>  feet  al)<»v- 
the  level.  Jrouth  of  this  sh«M»t  of  stnne  there  is  only  the 
puggy  track  of  the  reef  vi>il.»le,  with   a   little  fiuai-tz  here 
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and  there.  I  am  informed  that  a  little  gold  can  be  |Er<»t 
from  i)r()S|)cots  along  the  floor  of  the  drive:  but  this  pari 
of  the  level  is  evident Iv  south  of  the  shoot  of  stone  which 
has  been  worked.  As  this  pitches  north,  of  course,  higher 
up  it  has  existed  further  south.  In  the  south  end  of  the 
level  is  a  little  j)ng.  otherwise  the  face  is  in  ct»unlry 
sandstone,  with  slate  on  the  west  wall.  I  am  told  that  all 
the  crushings  j)rior  t«)  the  time  <»f  the  present  mana;i.*r 
came   from   this   block  «>f  stone'. 

Atfif  LtrtI  .Vo.  K  yttrtli.  One  hundred  and  seven*  *• 
feet  mirth  of  the  south  adit  the  reef  has  been  dri.on 
upon  from  surface  in  a  north-easterly  direction  for  Inii 
feet  without  disclosing  anything  «)f  particular  value.  At 
about  -0  feet  in  a  short  i>hoot  «if  \\  inch  to  l-inch  stoi,.» 
(»ccurs  »»n  thi»  west  wall  of  the  drive,  and  further  in  is  a 
1-inch  v<in  of  (|uartz  associat(«d  with  a  bit  of  pug.  .lust 
behind  the  lace  a  cuddv  has  been  driven  west  f<ir  <i  feet. 
In  the  end  of  the  level  the  face  shows  an  inch  <ir  two  <if 
pui;,  and  the  ic^t  i«»  slate.  This  adit  being  in  the  slate 
belt  and  not  far  imnx  surface  is  in  soft  countrv  all 
thn»ULdi. 

The  oHici.-il  liLrurt'<  furni<hed  l)y  the  company  give  the 
crushing^  taken  fn»m  the  mine  as  U-  tons  for  38  ozs. 
4  dwls..  but  a  lilth*  uncertainty  exists  in  resj)ect  of  the  tt>ii- 
nai^c.  KiirthiT  "^^  tnn>  ;irc  now  ln'iriL'  crushed  at  t  lie 
mine,  and  i  ln'  vicM  i^  cstirnati'd  a^  likelv  lo  be  ^omewlu're 
in  the  m'iL:lilK-iiilii>.,(l  ..t"  l."»  (»r  lii  dwis.  p<»r  ton.  \\  hen 
tlii-  ci  ii>hini:  i-  i  ni-ln-d.  ail  availal)li'  st«»ne  will  j>ractic- 
allv  Im-  wi'tkiMl  ..m.  and  iln'  cnirii»anv  will  have  to  cun 
-i«ici    ■' "«  )»!  ■  'ji  .1 II. ji  ♦'. 

.\  l...i!  -h  • -t  1  »  >j..!ii'  iikc  liiat  in  this  mine  can  only 
Im-  '  i-vi-i  O'-'.ii  l»v  a  -hall,  and  a  further  sink  wi.ubl 
•i  ^  ••  ii.  I  l,»i  I  i:i-  ii'ii  V  idiMi^  a-  it  (IcsctMids.  With  its 
!■••■■•'  .'■  •.•:•;  ai..I  \..'.:ii-  ii  ("uiil  Jiaiilly  be  worked  pr«»:it- 
.i|.  '  I  -1.  !''i  !.i!:.  •■!  (•".iif^f.  it"  it  increased  in  width 
n-  ••  ■!  !  I    i'l-    :i:.  !••    h'-jM-nil.      The    |)resent    shall 

i.  •  •  ■'!.•?     iv'.'l    c'luntry.    but    the    b<»tti»iM 

•     :  •■    •    \\\\y\    I.-  tin-  ca>t .  which   lun'er- 

•     ••;.'.    !'•■  4'\iM'cted   in   further 

* 

'•  V  tlu'.i  at   Mathinna,  wln-n*- 

.•.:\-    \.  ■ith   while  to  follow 

•  '    •  •   •  lilt  -  occurring.      It    i> 

'.  *■   'li«'«it   i)i  gold  in  the 

'•'•:      ajvimisly   a   fresh  sho-it 

•     .  iiiL,'   <outh.    but    at    a 

•  .    •  :.  .•  -«•.  it   may  be  found 

'!•/     tone  lenirthens. 
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The  continuation  of  the  birttom  ttrive  north  would  be 
of  an  exploiatory  character.  At  about  "()  chains  ni>rth- 
east  of  the  shaft  an  intcrsetjtion  by  the  Commercial  roof 
takes  place,  aecorHiiig  to  the  obsci'ved  bcariiiir  of  the 
latter:  and  in  driving  there  is  always  a  cliancr  nf  iticet- 
int;  with  intersections  by  reefs  now  unknown. 

The  quartz  of  the  Scott  and  Pickett  reef  is  fur  ihe  most 
|iart  a  bluish  grey  quartz,  carrviiii;  a  ^'re.it  deal  of  aracno- 
]iyritc,  with  a  little  iron  (lyriles.  einc  blende,  galena,  atid 
copper  pyrites.  Large  specks  of  free  gold  are  nnl  unciun- 
mon,  especially  in  the  whiter  varietv  "f  <[iiar1z. 

The  lO-head  battery  attacheil  to"  the  niine  would  h.ivc 
to  be  improved  if  regular  work  weit  I'lirried  on;  and  n 
scherne  for  conserving  water  would  also  have  to  be  devised. 
The  present  arrangcnienls  for  cnishing.  i-onveving  stone 
from  tiiinc,  and  i-onservini;  water  are  id!  jnipussible. 

{',]  Tl.t  r,„in„.rn.il  Itol. 
This  is  on  .Sections  l:i9-i-9:jii.  li>  iicres  ;  and  l293-!J;i(!, 
10  acres;  lying  X.  80°  E.  froin  the  Scott  and  I'ii'kelt,  and 
on  the  brow  of  the  hill.  ."n)U  feet  higher  up.  The  little 
gully  in  whieh  the  shaft  is  sitiiati'  forks  in  two  brandies 
higher  up  the  hill,  and  the  (.'mtniLi-rcial  setiions  are 
rm  the  spur  between  the  branclie.;.  whrrc  there  is  a  broail 
and  llat  stretch  of  countrv.  with  stones  and  boulders  of 
Permo-CarboniferoHS  tMnd'onirrat e  scaUcre.l  .it  intervals 
over  I  he  slate  strata.  A  ^niidl  ijUHrli'.  reef  slriken 
^.  7.jO  E.,  with  hardly  anv  underlav.  What  dip  there 
is  is  to  the  north.  A  shah  h;is  hi'i'ii  sunk,  and  a  liltle 
siopintr  has  been  done  from  the  li.itt.im.  A  |i>ii>;  trench 
has  been  cut  from  this  shaft  wc-^l waid:!.  and  the  reef  taken 
out  at  surface.  .More  irriiclies  uf.'ui-  iurllicr  west.  The 
(MUniry  a1  the  shaft  is  sofi  >la1c;  a1  th.'  w<M  cml  of  (he 
tr^ncli.  seriticised  sJindsfoni'.  As  miMilionerl  iieloie.  this 
reef  and  the  t^coti  an<i  I'ii.kflt  «ill  irii.TMVi,  and  it  ti.i;dit 
be  a.f  well  to  try  and  lo.aii'  iIj.-  inn.iinii  mi  siirl'a<'e.  In 
addition  to  the 'shaft  ..n  llir  .■.•.■I,  an..t}i,-v  ,.■l■l„^  <m  liavi- 
been  sunk  in  the  counirv  ^\\■■.\\•  \i\-.  '^■■■.wi-  vi'imti--  '.avc 
been  reported  as   1  dwl,  \wr  uti  ;   .■ili"-:-,  :i,-  i:  ,i..vii, 

/',„/.    ..>    >l.    Ihi'.    I.'--  '. 


{.■)   Th. 

flections  17(J-o.   U 

This  reef  is  about 

ni.rlh-north-easl  d 

>.ve  that   mine. 
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reef,  and  lower  down  the  hill  to  the  west  an  adit-levol 
was  driven  on  it  for  51  feet.  The  reef  in  the  face  of  the 
latter  is  16  inches  wide.  The  quartz  is  solid,  white,  and  not 
well  mineralised.  Eighty  or  90  tons  of  stone  were  broken 
out,  and  15  tons  crushed,  for  15  dwts.  of  gold.  The  reef 
has  been  traced  right  over  the  hill.  It  would  be  interest- 
ing in  trace  the  line  of  this  reef  towards  the  Scott  and 
Pickett.  The  latter  would  lie  as  a  parallel  reef  to  the 
east  of  it. 

A  second  reef  exists  near  tliis  one.  and  has  also  been 
sunk  upon. 

U/)  O'Brien  s  lUef, 

This  is  on  Crown  land,  9  chains  south-west  of  the  Scott 
and  Pickett  battery.  It  has  been  rccentlv  uncnvererl  in 
tlic  bank  uf  tlic  creek  up  the  hill,  opj)nsite  the  battery.  A 
small  cut  exjxjscs  it  as  a  solid  reef  about  IM  inches  in 
width,  Ivinff  between  thinly  foliated  slate,  but  turniiit: 
olF  south  and  cutting  into  the  country  as  a  Hat  reef.  Its 
bearing  is  15  degrees  south  of  east,  and  dip  southerly. 
The  stone  is  hard  and  white,  and  unkindly  in  appearance. 
No  gold  has  been  recovered  fnmi  it. 

CONCLI.'SION. 

The  l»icality  described  in  this  Report  is  a  littU*  rt»in<»tc 
from  Matliinna,  but  its  root's  aro  in  tJie  sanu*  general 
auriforou.^  bolt.  Tliov  aro.  in  fact,  at  rather  an  extreme 
(li>taiic(»  frum  the  Matliinna  axial  lino  of  folding.  l)Ut  it 
oaiiTKit  j)()Mtivoly  bo  atlirnjod  whether  this  fact  operates 
]»roiu(lii*iallv  or  not  until  tlio  survev  of  the  whole  field 
is  (•iimj)]t'i('(l.  Momtimo  there  i>  n<»  reasi>n  ft»r  cea>ing  to 
|»i«'-|)eoi .  ti»r  tln'  local  it  V  i->  denmnst  rated  to  have  been 
uitliiii  I  lie  rafi'^'o  •»!"  i  ho  auoTicios  which  wore  coiu'criied 
in   1  ho  «l<'|)<'-it  inn   nf  '^"Id. 

\V.  II.  TWKLVETKKES, 

(r(>vornment    Ocolooist. 

'.•■i.r'.<-l'.i;.    li'.t-!    Hr(Mni!>er.    1(K)7. 


'•■"N      \AlT., 
.r.'MiNl    i::i\!:|'.    TASMWTA. 
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REPORT    OF    THE    SECRETARY 

FOR    MINES. 


Mines  Department, 
Hobart,   1st  June^   1909. 
Sir, 

I  HAVE  tbe  honour  to  submit  my  report  upon  the  Mines 
Department  and  the  Mining  Industry  for  the  year  ending 
3l8t  December,  1908. 

General  Remarks. 

The  aggregate  value  of  the  minerals  and  metals  raised 
during  the  year  was  £1,650,027,  being  a  decrease  of 
£627,132  on  the  value  of  the  output  for  the  preceding 
year.  This  is  principally  owing  to  the  decline  in  the  mar- 
ket price  of  metals,  for,  with  the  exception  of  gold,  silver- 
lead,  and  wolfram,  the  production  of  metals  has  increased. 

The  average  price  of  tin  during  the  year  was  £133  28.  6d., 
as  compared  with  £175  Ss.  during  the  previous  year.  It 
started  at  £124  158.  in  January,  receding  to  £123  5». 
towards  the  enH  of  the  month,  and  reached  its  highest 
(£145)  in  April. 

Silver  started  at  2s.  3  j^d.  in  February,  and  gradually 
receded  to  28.  0."'j.d.  in  December;  the  average  price 
being  28.  2'316d.,  as  compared  with  2s.  6' 183d.  last  year. 

The  average  price  of  copper  was  £60  Os.  5*81 3d.,  as  com- 
pared with  £87  Is.  5Jd.  last  year.  The  highest  price 
(JC63  lOs.  8 id.)  was  reached  in  November,  and  the  lowest 
(£57   108.8^d)   in   May.       It  will  therefore  be  seen  that  the 


fall  in  the  market  value  of  metals  has  seriously  affected 
the  value  of  the  output  for  the  year. 

My  attention  has  been  drawn  to  the  state  of  the  tracks 
from  Lynchford  to  Mts.  Jukes  and  Dan^in,  and  from  Mts. 
Read  and  Tyndall  to  Lyell,  and  the  White  River  Valley 
track  (Godkia's)  which  are  blocked  with  falleu  timber  and 
overgrown  with  scrub.  They  should  be  cleared  and  opened 
up  again.  * 

It  has  frequently  been  suggested  that  tracks  from 
Howard's  Plains  to  Zeehan,  and  from  Harris'  Reward  Sec- 
tions to  Flannigan's  Flat,  would  open  up  country  which  is 
well  worth  prospecting,  and  doubtless  would  receive  imme- 
diate attention  by  prospectors  if  facilities  were  afforded 
them  for  getting  their  provisions  and  tools  packed  out. 

Considering  the  importance  of  the  mining  industry  to 
.the  State,  and  the  revenue  derived  from  the  rents,  dividend 
taxes,  dec.,  the  Department  has  done  very  little  in  retium, 
either  to  encourage  the  introduction  of  capital  for  the 
development  of  mining,  or  to  induce  prospectors  to  go  out 
into  new  country  to  prosecute  their  endeavours  in  search  of 
new  fields. 

From  time  to  time  amounts  have  been  placed  upon  the 
Estimates  for  subsidising  companies  to  encourage  them 
in  their  deep-sinking  and  crosscutting  0{jerations  for  test- 
ing the  exist-cnee  of  reefs  and  lodes,  and  although  such 
'  operations  have  not  hitherto  proved  successful  in  establish- 
ing the  existence  of  minerals  at  any  great  depth,  it  is  quite 

'  possible  that  the  barren  zones  have  not  been  passed 
through,  and  the  existence  of  reefs  or  lodes  below  1000 
feet  yet  remains  to  be  proved.  Last  year  the  Zeehan- 
West/crn,    Limited,    Company,    was    subsidised    upon    the 

"£  for  £  principle  to  sink  from  800  to  1000  feet,  but  the 
company    was    unable   to    secure    any    further    assistance, 

"and  not  having  sufficient  capital  to  explore  at  that  depth, 

*'  their  operations  had  to  be  abandoned,  and  the  problem 
of  the  existence  or  otherwise  of  silver-lead  lodee  at  that 

"depth  still  remains  unsolved.     This  is  to  be  regretted,  for 


tlie  future  life  of  the  field  depends  upon  t  he « lodes  living 
down,  as  the  existing  mines  will  soon :  be  worked  out  to 
500  or  600  feet,  and  should  their  lodes  cease  to  exist  below 
that  depth  they  will  probably  be  abandoned,  whereas  they 
would  be  encouraged  to  sink  to  greater  depths  if  the  operar 
tions  at  only  one  mine  proved  that  below  that  depth  a 
barren  zone  had  to  be  passed  through  before  recovering 
the  lodes. 

During  the  year,  an  Act  to  regulate  the  buying  and  sell 
ing  of  gold,  framed  upon  the  Victorian  Act,  was  passed 
by  Parliament;  but  it  has  already  been  proved  to -press 
very  hardly  upon  persons  working  small  claims  under  their 
Miners*  Rights,  and  will  require  amending  during  the 
coming  session. 

The  sale  of  Crown  lands  for  agricultural  purposes  within 
mining  areas,  under  Part  V.  of  "  The  Crown  Lands  Act," 
frequently  causes  a  great  deal  of  trouble,  and  needs  care- 
ful consideration,  until  the  Act  is  so  amended  thiit  the 
two  industries  can  be  carried  on  harmoniously  in  the  same 
localities.  In  some  districts  there  is  plenty  of  firstrclass 
agricultural  land  on  the  border  of  known  mineral  land, 
and  it  is  very  often  difficult,  without  a  geological  examina- 
tion, to  determine  whether  minerals  are  or  are  not  likely 
to  exist  below  the  surface.  I  regard  the  reserved  right  to 
mine,  as  secured  by  *' The  Crown  Lands  Act,  1903,"  under 
Sections  67  and  68,  as  illusory,  and  not  offering  the  free- 
dom of  action  which  a  prospector  or  mineral  lessee  requires. 

Nine  miners  out  of  ten  will  avoid  private  land,  when 
ihey  have  to  make  formal  application  and  wait  until 
Gazette  formalities  are  gone  through  and  assessors 
appointed,  who  are  to  determine  an  amount  of  compen.- 
sation  for  damage  which  the  owner  is  likely  to  sustain^ 
which  amount  must  be  paid  to  the  owner  before  any  min- 
ing is  commenced  on  the  land.  This  practically  blocks 
prospecting,  and  it  must  be  remembered  that  prospectors 
will  not  search  where  they  are  under  the  observation  of 
othexs. 


/Applications  for  reward  claims  for  an  aggregate  area 
of  250  acres  have  been  lodged  for  the  discovery  of  galena, 
copper,  tin,  and  barytes. 

Appendices. 

Appended  will  be  found  the  following  reports  and 
papers :  — 

Annual    Report    of    the    Mt.    Cameron    Water-race 
Board. 

Report  of  the  Government  Geologist. 

Report  of  the  Assistant  Government  Geologist. 
'  Report  of  the  Chief  Inspector  of  Mines. 

Reports  tif  the  Inspectors  of  Minee. 

Papers  by  W.  H.  Twelvetrees  on  the  Geology  of  Tas- 
mania and  the  Latrobe  Shale  Deposits. 

The  Government  Geologist's  Report  on  the  Lisle  Gold- 
field. 

The  Assistant  Government  Geologist's  Report  on  the 
Mt.  Parrell  Mining  Field. 

Gold-mining. 

The  total  quantity  of  gold  won  during  the  year  was 
57,085  124  fine  onnces,  valued  at  £242,482,  being  a 
decrea,so  of  8259' 128  ounces,  and  £35,126  on  the  previous 
year. 

Hf4trntisfi<hl.  The  yield  from  this  district  was  30,127*65 
fine  ounces  of  gold.  The  Tasmania  Gold  Mine  was  the 
chief  producer,  having  won  27,732  ounces  of  gold,  from 
7r,040  tons  of  quartz  crushed,  an  average  of  7  dwts. 
19  /*i^  grs.  per  ton.  The  total  quantity  of  gold  won  by 
the  company  t-o  dat>e  is  772,890  ounces,  from  757,775  tons 
of  quartz  crushed.  The  total  amount  paid  in  dividends  is 
£772,671    15s.     No  dividends  have  been   paid  since   1905. 

The  following  is  an  abstract  from  the  company's  report 
for  the  year  ending  30th  September,  1908:  — 

"At  the  date  of  the  last  annual  report,  Grubb's  Shaft 
had  reached  a  depth  of  1277  feet,  and  at  1250  feet  from 


surface,  a  crosscut  was  being  driven  in  the  direction  of 
Hart's,  to  reach  the  lode,  which,  it  was  anticipated,  would 
be  met  with  at  a  distance  of  some  360  feet.  The  lode  was 
actually  encountered  at  335  feet  from  the  shaft.  Where 
struck,  it  was  found  to  be  split  into  two  parts  by  a  horse 
of  waste  rock,  of  a  width  of  16  feet,  the  reef  itself  show- 
ing on  the  hanging-wall  3  feet  of  quartz,  valued  at 
1 2i  dwts.,  and  on  the  footwall,  6  feet  of  quartz,  also  valued 
at  12A  dwts. 

''  Since  then  the  level  has  been  driven  westward  177^ 
feet,  and  eastward  270  feet,  a  total  distance  of  447^  feet, 
421^  feet  giving  an  average  width  of  reef  of  7  feet,  of  an 
assay  value  of  12 J  dwt.  of  gold  per  ton,  'exclusive  of 
blank  ground  and  horses  of  mullock/ 

"The  1100-feet  level  west  was  extended  79  feet  on  the 
lode,  which  averaged  6^  feet  wide  and  15  dwts.  per  ton. 

'*  Eastward,  exploratory  work  has  been  carried  on  beyond 
the  fault  existing  in  that  direction,  with  a  view  to  the 
recovery  of  the  lode.  A  mineralised  formation  has  been 
met  with,  but  as  yet  the  reef  is  not  well  defined. 

"For  the  total  length  the  1100-feet  level  has  now 
reached  (viz.,  814  feet),  the  average  width  of  the  lode  has 
been  64  feet,  and  the  average  value  16  dwts. ;  the  814  feet 
being  exclusive  of  the  distance  driven  beyond  the  eastern 
fault. 

"  The  1000-feet  level  west  was  extended  390  feet,  and  for 
the  distance  of  1292  feet  now  driven  east  and  west  of  the 
shaft,  the  assay  value  has  averaged  191  dwts.,  over  an 
average  width  of  reef  of  5  J  feet. 

"  The  winzes  and  rises  to  effect  communication  between 
the  bottom  levels  and  to  block  out  the  ground  for  stoping, 
have  shown,  in  many  instances,  an  excellent  grade  of  ore. 

"  In  regard  to  the  North  Tasmania  Mine  (now  known  as 
the  North  Section),  which,  as  mentioned  12  months  ago. 
had  been  acquired  by  this  company,  the  superintendent 
reports  as  follows:  — 

"  '  Work  was  started  here  in  October,  1907,  but  before 
exploration  could  be  carried  out  it  was  necessary  to  repair 
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the  old  underlay  shaft  for  a  distance  of  109^  feet;  to 
lengtheu  a  winze  by  6  feet  for  a  depth  of  80  feet ;  to  carry 
a  leading  stope  into  the  fault  a  distance  of  100  feet;  and 
generally  to  repair  old  workings  for  upcast  ventilation. 
Air-boxes,  formerly  in  use  at  the  mine,  were  placed  from 
the  327-feet  level  to  the  fault  at  the  400-feet  level  (a  length 
of  260  feet),  and  connected  to  blower  at  surface  by  18-inch 
diameter  pipes.  The  drive  south  on  fault  was  then  cleaned 
out.  road  laid,  and  driving  started  in  January,  1908.  At 
223  feet  from  the  main  drive  the  footwall  part  of  lode  was 
cut  east  of  the  fault,  and  the  hanging-wall  part  at  248 
feet;  the  distance  driven  being  153  feet.  The  footwall 
part  of  lode  has  boon  followed  cast  175  feet,  in  which  dis- 
tance  two  faults  have  been  met  with,  which  throw  the  lode 
to  the  south;  the  average  width  of  quartz  has  been  about 
2  A  feet,  value  from  nil  to  a  trace.  The  hanging-wall  stone 
has  been  driven  on  for  60  feet;  average  width,  1  foot; 
value- 3A  dwts.  A  small  chute,  not  included  in  the  aver- 
age, about  8  inches  wide,  of  rich  stone  was  met  with,  assay- 
ing 27  ozs.  per  ton.  The  total  distance  driven  on  the 
smaller  faults  was  68  feet.'  " 

The  following  is  a  summary  of  the  work  accomplished 
during  the  12  months:  — 

Grubb's  shaft 76 

Crosscuts 1187 

Main  drives 1311 

Winzes  and  rises 1361^ 

Repairs,  drives,  <fec 447 

Mullock  drives 503i 

It  was  not  found  practicable  to  continue  the  sinking  of 
Grubb's  shaft  beyond  the  76  feet  mentioned,  owing  to  a 
large  proportion  of  the  output  of  ore  being  hauled  through 
il.  As  soon,  however,  as  a  connection  has  been  made  at 
the  1250-feet  level,  between  that  shaft  and  Hart's,  sink- 
ing will  be  resumed. 
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Hart  8  shaft  has  also  been  in  abeyance,  as  it  will  be  more 
economical,  in  order  to  effect  a  communication  from  the 
1250-feet  level,  to  rise  against  the  shaft  rather  than  to 
continue  its  sinking. 

With  connection  between  the  two  shafts  once  established 
at  the  1250-feet  level,  enabling  the  water  to  be  distributed 
between  those  two  points,  it  will  be  practicable  to  continue 
the  sinking  of  Grubb's  shaft  towards  a  1500-feet  level, 
whilst  at  the  requisite  depth,  commencing  a  1375-feet  level, 
which  will  also  be  the  next  objective  point  at  Hart's. 

The  Bonanza  Company  has  sunk  its  shaft  to  a  depth  of 
1180  feet. 

Lefroy. — The  total  quantity  of  gold  won  from  this  field 
during  the  year  was  as  follows :  — 

oz. 
New  Pinafore  Gold  Mine 406 

Creek  Syndicate 422 

Wilson's  Syndicate 64 

Kitto'sChum  Syndicate 107 

G.  Digney 44 

Prospectors  and  others 30*9 

Total  1073-9 

Beyond  a  little  prospecting  work  nothing  of  any  conse- 
quence is  now  being  done  upon  this  once  flourishing  field. 
The  New  Pinafore  Company  has  not  availed  itself  of  the 
subsidy  for  deep-sinking  passed  by  Parliament  during  the 
session  of  1906.  The  discovery  of  a  reef  in  the  vicinity 
of  the  old  West  Chum  Mine  was  made  by  Kitto  and  party 
early  in  the  year ;  a  small  shaft  was  sunk  62  feet ;  the  lode 
was  cut  and  driven  on  some  distance.  East  and  west  of 
the  crosscut  some  stoping  was  done,  and  84  tons  of  stone 
obtained  and  sent  to  Pinafore  battery  gave  a  return  of 
108  ounces  of  gold,  which  was  considered  very  satisfactory. 
The  show  was  then  floated  into  a  small  company,  a  steam- 
winch  winding-plant  procured,  and  a  shaft  10  ft.  6  in.  x 
3  ft.  6  in.  sunk  to  a  depth  of  200  feet.     The  lode  was  cut 
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at  two  levels  and  driven  on.  but  results  were  not  satis- 
factory; tfa's  bottom  level  was  disappointing  both  east 
and  west.  Some  good  stone  was  to  be  seen  going  east  at 
No.  1  level,  but  the  shoot  was  short,  and  operations  were 
suspended  and  the  mine  closed  down. 

Lisle,  Golconda -Ahoyxi  33  prospectors  were  engaged 
during  the  year  in  working  the  old  alluvial  diggings,  and 
they  obtained  298  ounces  of  gold.  Mr.  W.  H.  Twelve- 
trees,  Government  Geologist,  who  visited  and  reported 
upon  <he  Lisle  field  during  the  year,  says: — - 

•'  The  field,  which  was  discovered  by  the  Bessell  Bros, 
in  December,  1878,  became  within  six  months  the  site  of 
the  most  extensive  alluvial  operations  that  Tasmania  has 
ever  witnessed  ;  2500  souls  crowding  to  the  valley,  which 
was  found  to  be  clothed  with  dense,  unpenetrated  bush. 
After  three  or  four  years'  work  at  high  pressure,  during 
which  time  an  enormous  quantity  of  alluvial  gold  vas  won, 
the  activity  slackened,  and  the  goldwinners  gradually  with- 
drew, leaving  behind  but  a  remnant,  whose  numbers 
decreased  slowly,  until  to-day  a  couple  of  dozen  workers 
ply  their  avocation,  where  there  were  formerly  a  couple  of 
thousand. 

"It  is  difficult  to  state  precise  figures  of  output,  because 
so  much  gold  was  taken  or  sent  to  Victoria  without  being 
reported  to  the  authorities  in  Tasmania.  Consequently 
figures  vary  between  80,000  and  300,000  ounces.  The 
estimates  which  are,  jjerhaps,  most  worthy  of  credence 
place  the  total  output  at  250,000  ounces,  more  or  less. 
This  gold  has  been  won  from  a  mere  fractional  part  of  the 
area  of  a  valley,  the  whole  of  which  does  not  exceed  a  mile 
and  a  half  square  in  extent.  The  bulk  of  it  has  been 
sluiced  from  the  bed  and  banks  of  the  Main  Creek,  and 
from  terraces  sloping  down  to  it  on  the  eastern  side  of  the 
valley  ;  the  remainder  has  been  obtained  from  small  creeks 
on  the  opposite  side  of  the  basin  and  from  terraces  above 
them. 
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*'  What  has  puzzled  every  miner  and  every  visitor  who 
has  been  confronted  with  the  occurrences  on  the  field  is 
the  circumstance  that  no  reefs  have  been  found   in  the 
valley  or  on  the  surrounding  hills  from  which  the  gold  may 
have  been  shed.     No  gold-bearing  quartz  has  been  found 
in  the  workings  (beyond  now  and  tbsn  a  minute  specimen), 
nuggets  are  rare,  and  the  bulk  of  the  creek  and  terrace 
wash  consists  of  sandstone.     The  sole  outlet  of  the  valley 
waters  is   a  narrow  gorge   at  the  north   end,   where   the 
stream  flows  over  a  small  rocky  bar.     The  visitor,  standing 
on  the  floor  of  the  valley,  finds  himself  in  a  locked  basin, 
walled  in  all  round  by  hills  800  feet  to  1200  feet  high,  and 
becomes  aware  that,  whatever  may  be  the  origin  of  the  gold, 
the  whole  of  it  has  been  derived  from  some  source  within 
the  area  upon  which  he  gazes.     The  floor  of  the  valley  is 
granite,  which  now  and  again  has  been  sluiced  bare,  and 
which,  conceale^  beneath  a  heavy  overburden  of  clay  and 
hill  detritus,  rises  up  the  flanks  of  the  hills  to  a  height  of 
400  feet  or  500  feet.     It  then  junctions  with  sandstone  or 
slate,   in   which  it   has  intruded,   and   which   it   has   pro- 
foundly  metamorphosed   in   the   way   common   to   granite 
contacts.     Under  this   influence  the   sandstone   and   slate 
on  the  eastern  side  of  the  valley  appear  most  frequently 
as  a  siliceous,  dark  blue,  met  amorphic  rock,  occasionally 
mistaken  for  basalt,  to  which,  at  a  cursory  glance,  it  bears 
some  sort  of  a  superficial  resemblance.     In  places  it  is  a 
reddish   brown,     highly     micaceous     sandstone,     becoming 
argillaceous  during  decomposition.     On  the  west  side  of  the 
valley  there  is  much  less  of  the  bluish  quartzite.     In  some 
places  this  met  amorphic  rock  has  been  originally  a  slate. 
The  junction  of  the  granite  with  the  metamorphic  rock  is 
always  hidden  beneath  the  covering  of  clay  and  detritus 
which  clothes  the  hill  slopes.     In  one  instance,  however,  it 
has  been  reached  by  tunnelling,  viz.,  in  C.  BesselTs  tunnel, 
on  the  western  hill  slope.       There  the  contact  was  marked 
by  a  vein  of  chalcedony.       I  have  consequently  scrutinised 
closely  the  nature  of  the  stones  with  which   the  gold   is 
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associated  in  the  alluvial  workings,  m  order  to  see  whether 
any  useful  information  may  be  gained  from  them. 

"1.  First,  an  absence  of  stones  of  granite  may  be 
noticed.  These  are  rare.  The  granite  bottom  is  always 
sbft,  hence  no  stones  could  well  be  released  from  it. 

"2.  Stones  of  chalcci^ony  (sometimes  carrying  dissemin- 
ated pyrite)  are  common.  These  have  probably  proceeded 
from  veins  in  the  granite  and  from  the  contact-line. 

''  3.  Stones  of  the  blue  metamorphosed  sandstone  are  the 
most  frequent.  These  have  the  habit  of  weathering  to  an 
external  crust,  until  at  last  very  often  a  small  kernel  of 
the  fresh  rock  remains  in  the  centre.  The  miners  call  this 
becoming  coated  with  sandstone. 

"4.  Stones  of  the  reddish  brown  micaceous  sandstone 
are  also  common  in  the  wash.  These  weather  until  they 
are  completely  disintegrated. 

"5.  Locally,  there  are  large  stones  of  white  barren  quartz 
in  the  wash  of  detritus.  The  veins  from  which  they  have 
proceeded  have  not  been  found.  Such  veins  have  not  been 
noticed  in  the  soft  granite  bottom  anywhere;  nor  have 
they  been  discovered  outcropping  in  the  sandstone  rock, 
though  it   is  surmised  that  that  is  their  home. 

'The  creek  workings  have  yielded  the  most  gold;  the 
terraces,  rich  in  patches,  have  given  only  a  fraction  of  the 
total  output.  In  the  terraces  a  few  feet  of  clayey  bottom 
wash  have  contained  th-e  best  gold ;  the  upper  part,  con- 
sisting of  hill  detritus  and  subangular  drift,  has  generally 
be^n  non-payable,  though  carrying  gold.  On  the  slopes  of 
the  hills  gold  has  been  found  in  the  very  grass.  Here  and 
there  are  signs  of  the  terrace  drift  having  accumulated  on 
a  lake  shore,  but  there  is  no  proof  that  the  lake  filled  the 
entire  basin  at  any  one  time. 

"  Practical  miners,  with  experience  gained  on  the  main- 
land, and  experts,  have  visited  the  field  from  time  to  time, 
but  have  gone  away  baffled  and  mystified.  Recourse  has 
even  been  had  to  a  theory  that  the  gold  has  been  carried 
here  from  reefs  on  the  other  side  of  the  Patersonia  Divide. 
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But  if  there  is  anything  which  stands  out  more  clearly 
than  another,  it  is  that  all  this  gold  never  proceeded  from 
ordinary  quartz  reefs.  If  it  had,  specimens  of  gold  quartz 
would  have  been  fairly  abundant.  The  absence,  or  more 
strictly  speaking,  rarity,  of  specimens  absolutely  precludes 
the  idea  that  the  gold  was  a  constituent  of  quartz  reefs. 
We  seem,  therefore,  shut  up  to  the  idea  that  the  gold  was 
derived  (1)  either  from  soft  seams  in  the  granite  {^-g-,  '^f 
mica  or  kaolin),  or  (2)  from  chalcedony  veins  at  the  con- 
tact of  the  granite  and  sandstone,  or  (3)  from  impregna- 
tions of  the  sandstone  near  the  granite  contact.  No  gold 
has  ever  been  seen  in  the  stones  of  chalcedony,  so  there  is 
no  evidence  that  can  be  appealed  to  in  favour  of  a  chal- 
oedonic  source,  beyond  the  fact  that  I  was  able  to  detect 
pyrite  in  some  of  the  stones.  Apart  from  this  the  source 
of  supply  would  be  too  limited. 

"  As  for  the  idea,  which  I  suggest,  that  some  gold  may 
have  been  released  frorn  joints  or  veins  in  the  granite 
filled  with  or  composed  of  micaceous  material,  I  think  this 
may  very  possibly  have  been  the  case,  but  the  proof  is 
difficult. 

**  With  regard  to  the  final  suggestion  which  I  advance, 
I  consider  it  as  the  solution  of  the  problem.  The  sand- 
stone near  its  contact  with  the  granite  has  on  this  hypothe- 
sis been  saturated  with  silica  from  the  cooling  granite,  and 
this  gold-bearing  siliceous  solution  permeating  the  porous 
rock  has  deposited  its  metallic  freight  in  the  interstices 
of  the  sandstone.  The  gradual  weathering  of  the  rock 
has  liberated  the  gold,  which,  together  with  the  sandstone 
detritus  and  wash,  has  found  its  way  down  hill  to  the  ter- 
races and  creek  alluvial.  I  cannot  quote  any  parallel 
occurrence,  but  all  the  facts  and  features  of  this  field  are 
in  harmony  with  this  view.  The  pieces  of  sandstone  with 
crustal  weathering  are  looked  upon  locally  as  character- 
istically the  associates  of  gold  ;  and  on  this  supposition 
we  can  readily  see  why  they  are. 

"  Finally,.  I  have  detected  visible  free  gold  in  the  dai  k- 
blaiah  sandstone   referred   to   above.       One  of   the   reck 
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specimens  which  I  brought  home,  on  being  broken,  showed 
distinct  specks  of  gold  free  from  quartz  or  pyrite.     It  if 
true  that  I  have  only  been  able  to  observe  this  iii  a  single 
specimen,  and  I  have  broken  hundreds  o^  other  samples: 
but  one  solid  fact  outweighs  numberless  negative  results. 
It  may  therefore  be  accepted  as  an  undoubted  fact  that 
gold  is  present  in  the  sandstone,  and  I  have  no  doubt  that 
the  bulk  of  the  Lisle  alluvial  gold  has  been  derived  from 
the  wasting  away  of  the  impregnated  stratified  rock  near 
its  contact  with  the  granite.     This  impregnation  may  be 
irregular,  and  in  any  case  it  will  not  be  easy  to  find  the 
metalliferous  patches,  and  even  when  found  they  will  not 
necessarily  prove  payable.     But  if  it  is  considered  desir- 
able to  carry  out  tests,  the  first  thing  to  do  is  to  remove 
the  overburden,  and  lay  bare  the  bed-rock  at  the  contact. 
It  may  be  that  patches  of  it  will  be  found  rich  enough  to 
work.     The  contact  line   from  Donnelly's  to  behind   Bes- 
sell's  suggests  itself  as  the  most  likely   locality   for   such 
work. 

"  The  gold-bearing  specimen  may  be  seen  at  my  office 
by  anyone  interested  in  the  matter. 

A  good  deal  of  alluvial  ground  in  the  western  part  of 
the  valley  remains  to  be  worked,  and  some  of  this  is  to  be 
taken  in  hand  directly  by  the  new  company  lately  regis- 
tered in  England. 

Mt.  Victoria, — One  hundred  and  nine  ounces  of  gold 
were  obtained  from  quartz,  about  half  a  dozen  men  being 
employed. 

The  New  River  Freehold  Mine  resumed  work  in  the  early 
j)art  of  the  year,  but  operations  ceased  after  a  few  months 
work.  Want  of  capital  is  the  reason  assigned  for  this. 
It  seems  a  pity  that  the  lode  on  this  company's  property 
has  not  received  a  trial  at  a  greater  depth,  there  being, 
it  is  stated,  a  fairly  good  body  of  stone  carrying  gold 
(ounce  stone  in  places).  It  has  only  been  tested  to  a  depth 
of  200  feet. 
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Tbe  New  Ringarooma  Syixdicats  .is  still  working  with 
two  or  three  men. 

Mathinna.—  During  the  year  ending  31st  January,  1909, 
1903  tons  of  quartz  have  been  crushed  by  the  New  Golden 
Gate  Mine,  and  1154  ounces  of.  retorted  gold  have  b^en 
obtained  at  the  battery,  and  142  ounces  of  bullion  from 
cyanide  plant,  valued  at  £4104  15s.  6d.  From  this,  also,. 
9 J  tons  of  pyrites  were  obtained  by  concentrating  tables,, 
containing  208  ounces  of  gold,  valued  at  ^607  6s.  6d.,. 
which,  together  with  rental  of  cyanide  plant  (£76  lis.  3d.) 
and  charge  for  crushing  a  parcel  of  quartz  from  outside 
sources  (£5),  also  interest  on  fixed  deposit  (£46  4s.  lid.),. 
made  a  total  revenue  of  £4839  18s.  2d.  The  cost  of  rais- 
ing and  crushing  quartz,  treating  concentrates,  tailings  and 
slimes,  repairs  and  renewals  to  plant,  progressive  and  sur- 
face works,  and  all  other  expenses  incidental  to  working 
the  mine  and  managing  the  company,  amounts  to  £4507 
98.  Id.,  or  £2064  16s.  lid.  in  excess  of  revenue  obtained 
from  the  mine. 

The  total  quantity  of  quartz  now  obtained  from  the  mine 
is  273,251  tons,  which  has  yielded  228,990  ounces  of  gold 
an  average  of  16  dwts.  18'21  grs.  per  ton,  and  which  has 
realised  £870,513  18s.  lOd.  The  total  amount  paid  in 
dividends  is  £355,200,  or  £11  2s.  per  share;  and  the  total 
amount  paid  for  dividend  tax  is  £16,638  10s. 

The  Golden  Horseshoe  Company  has  taken  up  some  sec- 
tions at  Dan's  Rivulet,  near  Mathinna,  and  is  actively 
prospecting  them. 

The  Tasmanian  Consols  Mine  obtained  2459  ounces  of 
gold.  The  mine  has  now  closed  down,  the  last  of  the  pay- 
able stone  having  been  taken  out. 

The  Miner's  Dream  and  Scott  and  Pickett  Mines  were 
closed  down  towards  the  end  of  the  year. 

The  Briseis  and  North  Brothers'  Home  Tin  Mining  Com- 
panies at  Derby  obtained  57  and  39*84  ounces  of  gold 
respectively     from     their     tin     drifts ;      the      South     Mt. 
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Oameron  Tin  Mining  Company,  78*30  ounces;  and  the 
Ringarooma,  Dorset,  and  Gladstone  Bucket  Dredges,  on 
the  Ringarooma  River,  obtained  respectively  3769*90  and 
41*35  ounces. 

Gi-adsfone. — Some  work  has  been  proceeding  at  two 
points  near  the  Gladstone  township,  viz.,  (1)  a  little  north 
of  the  old  Royal  Tasman,  by  the  Dreadnought  Gold  Mining 
Syndicate ;  and  (2)  at  O'Halloran's  and  Saville  s  discovery, 
by  the  Gladstone  Gold  Prospecting  Association. 

(1)  Dreadnought  Gold  Mining  Syndicate. — The  reef 
crops  out  at  surface  near  the  old  Tasman  shaft,  and  a  cut 
has  been  put  into  it  showing  the  stone  to  be,  roughly,  east 
and  west.  A  little  stone  has  been  got,  and  the  reef  chan- 
nel proved  to  be  about  4  feet  wide;  but  in  the  cut  it  has 
apparently  narrowed  somewhat.  Below  is  the  North  Tas- 
man tunnel,  which  was  driven  upwards  of  300  feet  in  a 
northerly  direction,  with  drives  at  the  end  both  east  and 
west,  but  now  fallen  in. 

At  present  nothing  much  can  be  seen  of  the  lode  under- 
ground, but  the  stone  has  apparently  come  down  to  this 
level.  The  old  hands  .say  that  the  reef-channel  was  about 
8  feet  undo,  of  which  4  feet  consisted  of  a  horse  of  mullock. 
What  stone  is  visible  is  mottled  and  kindly  looking,  but 
nothing  definite  can  l>e  learned  as  to  the  occurrence  before 
the  old  (lriv?s  ai^  cleared  out.  The  reef  seems  to  be  a 
parallel  one  with  the  Royal  Tasman  reef.  The  latter  was 
expected  to  be  cut  in  the  tunnel,  but  has  not  been  seen. 
Some   ri(*h   samples  are  stated  to   have   been   taken. 

(^'2)  Gladstone  Gold  Prospecting  Association.— The 
ground  on  which  ojx^rations  are  proceeding  is  across  the 
creek,  opposite  the  Dreadnought.  Here,  too,  a  parallel 
reef  is  being  worked  upon.  A  north  and  south  reef,  with 
stone  6  to  10  inches  wide,  has  been  opened  upon,  and  good 
as.say.<<  stat>ed  to  have  been  obtained.  I  saw  that  free 
"gold  Occurred  in  the  stone.  A  hundred  feet  north  frcnn 
the  Open-cut  the  reef  is  intersected  by  another,  which  also 
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yields  good  prospects,  with  good  gold  also  in  the  rubhle. 
A  shaft  is  being  sunk  near  the  intersection  to  test  the  reef 
in  depth. 

If  these  reefs  at  Gladstone  can  be  shown  to  be  worth 
development — and  they  certainly  seem  worth  proving — 
good  work  will  have  been  done. 

The  occurrenoe  of  this  gold  tends  to  confirm  the  old 
Royal  Tasman  discovery,  which  at  the  time  received  scant 
credence,  but  which,  perhaps,  after  all,  deserved  better 
treatment. 

West  Coast. — The  quantity  of  gold  won  from  alluvial 
workings  was  only  24^  ounces. 

Towards  the  close  of  the  year,  Mr.  W.  Davie,  of  Lynch- 
ford,  discovered  a  gossanous  gold-bearing  formation  at  the 
head  of  the  Mt.  Lyell  Company's  tram^vay-line,  about  4 
miles  from  Lynchford,  from  which  some  good  prospects 
are  said  to  have  been  obtained. 

On  the  opposite  side  of  the  valley  to  the  gossanous  out- 
crop, Mr.  Davie  discovered  a  small  quartz  reef  outcrop- 
ping on  the  surface,  and  is  putting  in  a  tunnel  to  cut  the 
reef  30  or  40  feet  below. 

The  land  has  since  been  taken  up  under  lease  by  the 
Davie   Prospecting   Syndicate. 

When  at  Queenstown  in  March  last,  I  visited  the  ground, 
and  took  a  sample  of  the  gossan  and  had  it  assayed  by  the 
Government  Analyst.  It  gave  6  dwts.  12  grs.  of  gold  and 
1  dwt.  of  silver. 

Silver-lead  Mining. 

The  quantity  of  silver-lead  ore  produced  was  63,116*92 
tons,  valued  at  £322,007,  being  a  decrease  in  quantity  and 
value  of  26,645*64  tons  and  X250,553. 

The  decrease  is  principally  owing  to  the  temporary 
stoppage  of  the  Tasmanian  Smelting  Company's  works  ui 
April,  followed  by  the  temporary  closing  down  of  the  Miv<^- 
net  and  Hercules  Mines. 
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iPhe  principal  producers  were:  — 

ToDA.  Value. 

Jff.   Zeehan.  £ 

Mt.  Zeehan  (Taa.)  Compaoy 4422  SlfilQ 

Zeehan-Montana  Mine 3572*63  46,456 

Zeehan-Weetern,    Limited    105417  a413 

Zeehan-Queen    Mine    234  813 

Silver   Queen   Extended    Mine   514*75  2115 

Oonah    Mine    4553  10,064 

Silver    King   Company    93  797 

Florence  Company 2809  31,989 

WattK  Section  I   60*76  621 

Austral    Valley    Company    276*58  1204 

Zeehan    Bell    Company    94*30  744 

Section   1()64-m   63  478 

Victoria-Zi'ohan    Mine    29*25  271 

Tanmanian    Smelting    Company    (Bal- 

fitrup'B)  1590  1703 

Sylvester   Company    50*50  262 

New   Mt.    Zeehan  Company   589*37  1076 

Colonel   North  Company  320*47  968 

Section  1816-m   67*06  292 

Section    1914    20*30  205 

T.L.E 3021  122 

•    Sc*ction    \Hit\   15*75  151 

NubiH'^na  Mine 7290  860 

South    C-omstock    Company    22  242 

Couwt  C^Mnpany  832711  5116 

Wc-st   Comet   Company    221135  1171 

Hercules   Company    12,964  51,447 

Adelaide    Company    5074  655 

AmIorsonVs    20  2o5 

Hone  he  ry. 

Primrose    Company    1649  6034 

TH<^m:inian    Copper    Company    7610*71  '25,245 

Mt.   t'arrell. 

North  Mt.  Parroll  Company  3825  31,796 

Mt.    Farrt^ll    Company    196*85  706 

Murchibon    River  Company    27975  4545 

Macintosh    Mine    ...    88  1122 
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Zeehan  District, — This  district  has  experienced  a  period 
of  great  depression,  owing  to  the  low  price  of  metals,  the 
temporary  closing  down  of  the  Tasmanian  Smelting  Works, 
followed  by  the  fiasco  at  the  Colsbrook  smelters,  and  the 
temporary  closing  down  of  the  Hercules  Mine.  A  large 
body  of  men  were  thereby  thrown  out  of  employment, 
many  of  whom  left  the  district,  while  others  who  had  their 
homes  and  families  at  Zeehan  were  unable  to  leave.  Such 
a  period  of  depression  cannot  possibly  be  realised  by  those 
who  have  not  actually  experienced  it.  Business  was  at  a 
standstill ;  tradespeople  became  alarmed ;  and  a  deputa- 
tion was  sent  to  Hobart  to  interview  the  Premier  and  ask 
him  to  consi^ler  the  position  and  give  some  help  to  keep 
the  place  going,  as  the  loss  to  the  State  in  that  way  would 
be  less  than  if  the  smelters  were  allowed  to  close  down, 
permanently.  The  position  was  saved  by  the  Govern- 
ment making  certain  freight  concessions  to  the  Tasmanian 
Smelting  Company,  and  by  passing  a  Bill  authorising  a 
loan  of  £20,000  to  the  company. 

The  Zeehan-Western,  Limited,  has  sunk  its  shaft  a 
further  depth  of  200  feet,  and  is  now  down  1000  feet, 
having  been  subsidised  by  the  Government  to  the  extent 
of  £3000  upon  the  expenditure  of  an  equal  amount  by  the 
company.  The  company  has  applied  for  a  further  sum  to 
enable  it  to  drive  at  the  1000- feet  level  to  ascertain  if  the 
the  lode,  which  existed  at  the  shallower  levels,  continues 
down.  This  shaft  is  the  deepest  on  the  field,  and  it  would 
be  a  great  pity  to  allow  it  to  be  closed  down  when  the 
expenditure  of  a  comparatively  small  sum  of  money  would 
determine  whether  or  not  the  lodes  on  the  Zeehan  field 
exist  at  a  depth. 

The  Mt.  Zeehan  (Tas.)  Mine  and  the  Zeehan-Montana 
Mines  continue  to  be  the  largest  producers  on  the  field. 

Florence  Mine. —  During  the  latter  part  of  the  year  the 
mine  became  flooded  at  the  bottom  level  through  striking 
9-  heavy  flow  of  water,  and  operations  had  to  be  confined  to 
the    lodes   above   water-level,    the    boiler-power    not    being 
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sufficient  to  contend  with  the  water.  This,  added  to  the 
stoppage  of  the  smelters,  caused  the  output  from  the  mines 
to  be  very  considerably  restricted. 

Duiuiiis  District, — The  Comet  and  West  Comet  and 
Adelaide  Mines  were  the  only  mines  at  work  during  the 
year.  The  latter  company,  during  the  last  quarter,  con- 
fined its  operations  to  driving  the  No.  3  level  (320  feet)^ 
which  was  extended  142  feet;  total,  501  feet.  The  shaft 
was  sunk  35  feet;  total,  89  feet  below  No.  3  level.  At 
50  feet  below  No.  3  level  the  lode  was  exposed,  7  feet 
wide,  with  18  inches  to  2  feet  of  galena. 

Ml,  Bead  District, — Hercules  Mine.  —This  mine  sus- 
pended operations  temporarily  on  the  15th  May,  owing  to 
the  closing  down  of  the  Tasmanian  Smelting  Company's 
works  and  the  difficulty  of  getting  at  the  zinc-blende  ore 
in  the  mine,  caused  through  a  subsidence.  The  company 
resumed  operations  again  early  in  July,  and  has  been 
working  continuously  since. 

Eosehery  District. — The  Tasmanian  Copper  Company 
has  been  opening  up  its  zinc-lead  sulphide  mine. 

The  Tri-metallic  Company  has  taken  up  a  large  area  of 
ground  for  the  purpose  of  erecting  smelters  for  treating 
the  complex  ores  in  this  locality  by  a  new  process,  in  the 
hope  of  recovering  a  large  proportion  of  the  zinc,  in  addi- 
tion to  the  usual  yield  of  silver  and  lead. 

The  Colebrook  Company  completed  its  smelting  plant, 
but  was  compelled  to  close  down  after  a  very  short  run, 
owing  to  the  grade  of  the  ore  mined  and  the  low  price  of 
copper. 

Mt.  FarnJl  District.  -The  North  Mt.  Farrell  Company 
has  maintained  a  steady  output,  averaging  318  tons  of 
galena  ore  per  week.  The  old  wooden  tramway  line  from 
the  mine  to  Rosebery  has  been  replaced  by  a  steel  tram- 
line junctioning  with  the  Emu  Bay  line  at  Boko  Siding. 
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The  Mt.  Farrell,  Mackintosh,  and  Murchison  River  Com. 
panies  raised  respectively  196,  88,  and  279  tons  of  ore. 

North-Wtstern  District, — The  Magnet  Silver  Mine  pro- 
duced 5170*28  tons  of  ore,  valued  at  £30,349.  The  output 
from  the  mine  was  restricted  owing  to  a  strike,  which 
occurred  in  the  early  part  of  the  year. 

Long  Tunnel,  Mt.  Stewart.—  Forty-four  tons  of  ore 
were  raised,  valued  at  £581  ;  six  men  being  employed. 

Northern  afhd  Southern  District, — The  Devon  Mine 
raised  60  tons  of  ore,  valued  at  £870,  employing  seven 
men. 

The  RouDd  Hill  Mine  raised  65  tons  of  ore,  valued  at 
£360;   seven  men  employed. 

Copper-mining. 

The  total  quantity  of  blister  copper  and  copper  ore  pro- 
duced was  10,018*  15  tons»  valued  at  £609,651 ;  being  an 
increase  of  £982*90  tons  on  the  previous  year's  output. 

The  output  of  the  Mt.  Lyell  Mining  and  Railway  Com- 
pany, Limited,  has  been  steadily  maintained,  the  mine 
having  produced  8833  tons  of  blister  copper,  containing 
8722  tons  of  copper,  valued  at  £533,026  8s.  5d. ;  689,985 
ounces  of  silver,  valued  at  £70,035^  13s.  lid.;  18,355 
ounces  of  gold,  valued  at  £78,008  15s.—  a  total  value  of 
£681,070  17s.  4d.;  being  a  decrease  of  £233,496  10s.  on 
the  previous  year.  The  amount  paid  in  dividends  was 
£210,000. 

Prospecting  has  been  chiefly  centred  in  the  Mt.  Lyell 
Company's  group  of  mines — to  the  North  Lyell  section — 
where  satisfactory  jprogress  has  followed  their  labours. 
Sinking  in  both  shafts  has  been  kept  well  ahead  of  each 
succeeding  level.  The  landing  chambers,  or  braoes,  of  each 
shaft  are  underground  and  on  different  levels,  but  the 
sumps  of  both  total  the  same  depth  from  the  surface,  viz., 
1110   feet,    where    chambers,    the   necessary    crosscuts   for 
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prospecting,    ventilation,   and   other    purposes,   are    being 
prosecuted. 

Developments  in  keeping  with  the  values  on  the  higher 
levels  have  been  firmly  established  in  the  Nos.  23  and  24 
stopes  of  the  1000-feet  level.  The  laetmentioned  stope  is 
situated  about  250  feet  north-east  of  the  main  shaft,  where^ 
in  a  southerly  direction  for  a  length  of  170  feet,  rich  bom- 
ite  has  been  carried  through  and  still  continues  in  the 
face.  Beyond  these  works  this  level  is  practically  intact^ 
and  with  that  of  the  850-feet,  whose  stopes  18,  19,  and  20 
are  still  really  on  the  ground-floor,  may  safely  be  said 
to  comprise  the  reserve  stores  of  the  mine.  To  facilitate 
despatch  an  electric  winding  hoist,  capable  of  raising 
30  tons  per  hour,  together  with  a  compressor  of  2400  cubic 
feet  of  free-air  capacity,  have  been  erected  and  placed  in 
commission. 

At  the  Iron  Blow  extractions  continue  a{>aoe,  the  deple- 
tion of  the  pyrites  up  to  the  No.  IV.  bench  being  now 
almost  accomplished,  while  that  of  the  last,  or  No.  5,  is 
already  commenced.  Between  these  sub-benches,  A,  B, 
and  C  benches  intervene ;  and  the  last  official  records 
state  those  remaining  will  produce  some  700,000  tons  more 
of  this  class  of  ore,  after  which  unc^erground  mining  will, 
in  all  probability,  be  resorted  to. 

Next  to  the  Mt.  Lyell  Company,  the  more  persistent 
investigators  have  been  the  Crown  Lyell  Extended  Pro- 
prietary, who  have  devoted  much  time  and  capital  to  the 
development  of  their  property,  which  is  situated  in  the  val- 
ley between  Mts.  Lyell  and  Sedgwick.  At  present  a  sub- 
stantial 2-ft.  wooden  tramway  is  being  laid  down  to  con- 
nect the  mine  with  a  like  gauge  on  the  Mt.  Lyell  Com- 
pany's service,  which,  when  completed,  will  permit  of  con- 
signments of  copper-zinc  and  silver-lead  ores  being  pre- 
pared   and    made   marketable    for   outside   competition. 

The  Comstock  Copper  Mine  adjoins  the  foregoing  pro- 
perty, and  has  had  several  of  its  adits  extended  and  other- 
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wise  prospected  by  means  of  a  portable  dianiond-drilling 
plant  driven  by  an  oil-engine. 

The  Blocks,  Consols,  Crown  Lyell,  and  Copper  Mines 
of  the  Mt.  Lyell  West  have  been  practically  idle  through- 
out the  year. 

At  the  Lyell  Extended  a  prospecting  shaft  has  been 
sank  50  feet,  and  at  this  depth  driven  a  like  distance  on 
exceptionally  rich  copper  clays  that  are  still  receiving 
attention. 

Darwin. —  The  Thompson  P.A.  and  Darwin  Syndicate 
have  each  dune  serviceable  work  on  their  respective  pro- 
perties, and  bulk  samples  from  the  latter  were  treated 
at  the  Mt.  Lyell  Company's  works,  and  gave  satisfactory 
results. 

The  Jukes  Proprietary,  Lake  Jukes,  Hydes'  show,  and 
other  sections  remain  idle,  but  there  is  very  little  doubt, 
with  the  prospects  present  in  all  of  these  cases,  further 
trials  will  hereafter  be  allotted  to  each  and  all  of  them. 

Mt.  Balfour. — This  is  a  new  copper  field,  and  is  attracts 
ing  a  considerable  amount  of  attention.  A  geological 
survey  inspection  of  the  field  will  shortly  be  made  by  the 
Assistant   Government  Geologist. 

From  the  1st  February,  1907,  to  the  31st  December, 
1908,  the  Murray  Bros,  raised  501  tons  of  copper  ore, 
valued  at  £6289,  and  shipped  it  to  New  South  Wales. 

The  Mt.  Lyell  Mining  and  Railway  Company  has  taken 
up  a  number  of  sections  on  the  Norfolk  Range,  and  is 
systematically  prospecting  them,  with  very  encouraging 
results. 

Tin-mining. 

The  quantity  of  tin  ore  raised  was  4520*80  tons,  valued 
at  £421,580,  an  average  of  £93  5s.  Id. 

This  shows  an  increase  of  177*80  tons  on  the  previous 
y««r. 
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The  statistics  for  the  year  were:  — 


Northern    aad      Southern 

Division    

North-Eastern  Division 

Eastern  Division  

North-Western   Division 
Western  Division 


Ore  won. 

Miner.4  employed. 

tons, 
m 

Boropean. 

Chinene. 

89-95 

33 

...     285716 

696 

61 

...       331-60 

256 

33 

...     1107-19 

402 

— 

...       134-91 

103 
1490 

4520-80 

94 

Considering  the  very  dry  summer,  when  many  of  the 
mines  were  idle  for  want  of  water,  the  output  is  very 
satisfactory. 

Northern  and  Southern  Division. — The  only  mine  woric- 
ing  in  this  Division  during  the  year  was  the  Shepherd  and 
Murphy  Mine,  near  Middlesex;  89*95  tons  of  tin  ore  were 
obtaiued,  and  33  men  employed. 

Xorth-Kasftrn  Divisitni.  —The  Briseis  Tin  Mine?. 
Taraited,  has  been  the  largest  producer,  with  1046'73  tons, 
and  has  distributed  in  dividends  £60,000.  In  addition 
to  its  original  property,  the  company  is  engaged  in  renov- 
ing  the  overburden  from  the  section  formerly  held  by  the 
New  Ringaroonia  Tin  Mining  Company.  The  New 
Brothers  Home  Mine,  which  adjoins  the  Briseis  Mine,  is 
being  worked  by  the  latter  company.  It  has  produced 
340*73  tons  of  tin  ore,  and  has  paid  £12,000  in  dividends. 

The  Arba  Tin  Mining  Company  raised  118*95  tons  of 
ore. 

The  Pioneer  Tin  Mine  raised  446  tons  of  ore,  and  paid 
£15,965  in  dividends.  This  company  has  constructed  a 
large  dam  on  the  Frome  River  for  providing  water-power 
for  generating  electricity  for  the  electric  plants,  and  water 
for  sluicing  purposes.     The  dam  is  625  feet  long,  and  54 


23 

feet  deep>  and  its  capacity  is  420,000,000  gallons  of  water 
up  to  the  51 -feet  level. 

'Hie  Gladstone  Tin  Mines  suffered  considerably  owing 
to  the  very  dry  summer.     The  principal  producers  were :  — 

Tons. 

South  Mt.  Cameron  Company  95' 65 

Purdue  Tin  Mine 8705 

Dorset  Bucket  Dredge   6r55 

Ringarooma  Bucket  Dredge 53*30 

Argus  Mine 40*05 

Garibaldi  Company   28*25 

Gladstone  Bucket  Dredge 16*8 

Mew   Aberfoyle   Company    8*95 

Mus<$el   Roe   Company    7*55 

Scotia   Mine   6*70 

hJastern  Minintj  Division, — The  Anchor  Tin  Mine  raised 
129*68  tons  of  ore,  employing  an  average  of  95  men. 
During  part  of  the  last  quarter  the  mine  was  idle  owing 
to  the  drought.  The  company  has  entered  into  an  agree- 
ment with  the  Australian  Tin  Mining  Company  to  work 
its  property  on  the  Blue  Tier,  in  conjunction  with  its 
own,  and  to  connect  the  properties  by  an  aerial  ropeway. 

The  alluvial  tin  mines  have  contributed  rather  less  than 
their  usual  output,  having  been  considerably  hampered 
by  the  want  of  water  for  sluicing  purposes. 

Western  Mining  Division. — Heemskirk. — Very  little  tin 
has  been  raised  from  this  field. 

The  Federation  Tin  Mine  has  been  prospecting,  and 
has  obtained  some  very  encouraging  results.  Interest  seems 
to  be  reviving  in  some  portions  of  the  district,  and  small 
parties  are  obtaining  a  little  tin  under  miners'  rights. 

North-East  Dundas. — Renison  Bell  Tin  Mine. — The  work 
done  during  the  year  was  mainly  upon  the  hill  slope  above 
the  Emu  Bay  Railway-line.  i^luicing  the  decomposed 
lode-capping,  from   which  marketable  ore  h^^   been  won. 
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was  continued  for  a  considerable  portion  of  the  year  during 
the  period  water  was  obtainable.  The  total  sales  of  this 
detrital  ore  have  now  reached  about  £6000  since  sluicing 
was  started.  As  work  proceeded  up  the  hill  the  material 
became  much  harder  and  deeper,  frequently  requiring 
blasting  out;  but  the  larger  portion  after  water  had  been 
brought  upon  it  by  nozzle  became  friable  and  easily  broken 
up.  This  was  then  run  through  the  sluice-boxes  and 
dressed  for  market.  While  treating  this  ore  for  sluicing 
a  large  quantity  of  quartz  of  various  sides  was  uncovered, 
some  blocks  being  several  tons  weight;  this  has  been 
stacked  for  crushing  by  battery.  It  is  estimated  that 
there  are  fully  1000  tons  of  this  high-grade  ore  at  this 
spot  uncovered.  Some  2  tons  of  stone,  which  will  assay 
50  per  cent,  tin,  were  also  obtained  from  here.  The  com- 
pany have  now  purchased  a  first-class  battery  and  dressing- 
plant,  and  are  erecting  it  close  to  the  Emr  Bay  Railway- 
line.  A  self-acting  tram  from  the  Blow,  and  two  branch 
trams  to  connect  with  it  to  convey  ore  to  battery,  are  about 
to  be  constructed. 

The  other  mines  in  this  district  are  being  prospected, 
and  some  very  rich  deposits  have  been  discovered ;  and 
the  district  promises  to  add  very  materially  to  the  tin 
output  of  the  State  in  the  future. 

The  Assistant  Government  Greologist  has  been  spending 
some  time  on  the  field,  and  has  prepared  a  very  extensive 
report  upon  the  tin  ore-deposits. 

North-lVfstf-rn  Mtniru/  Diinsion.-  The  Mt.  BischoflF  Tm 
Mining  Company  has  raised  930  tons  of  tin  ore,  and  has 
paid  a  sum  of  £36,000  in  dividends.  The  total  quantity 
of  tin  ore  produced  by  this  company  is  67,493  tons,  and 
the  total  amount  paid  in  dividends  is  £2,160,000. 

The  Mt.  BischofT  Extended  Company  has  erected  its 
lO-head  battery,  boiler,  and  engine,  and  has  raised  125'35 
tons  of  ore.  A  new  lode  in  the  bottom  level  was  dis- 
covered, giving  good  value  in  tin  oxide. 
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The  Waratah  Alluvial  Company  has  raised  14' 60  tons 
of  ore,  employing  5  men. 

Whyte  River. — The  Mt.  Cleveland  Company  has  erected 
a  10-bead  battery  and  conoentrating  plant,  capable  of 
treating  1000  tons  of  ore  per  month.  The  battery  was 
started  in  September,  and  during  the  last  quarter  of  the 
year  22  tons  of  tin  ore  were  obtained. 

COAL-MINING. 

The  total  quantity  of  coal  raised  amounted  to  61,067*75 
tons,  valued  at  £51,907;  being  an  increase  of  2156*75 
tons  on  the  previous  year. 

The  raisings  at  the  different  collieries  were:  — 

g^  ,1.  rp  Average  number 

(  olliiTv.  Tons.  ..        ^      .  I     .^ 

ol  men  eni|)lo\ed. 

Cornwall    37,098  84 

Mt.  Nicholas 18,441  60 

Ta«manian   Wallsend 249975  20 

Mt.  Cygnet 1333  2 

Spreyton 851  5 

York  Plains 652  2 

Woodbridge 110  2 

Illamatha 60  2 

Jubilee 23  3 


61,067*75  180 


The  principal  producers  have  been  the  Cornwall  and 
Mt.  Nicholas  Coal  Mines.  The  output  of  the  former  com- 
pany shows  a  considerable  increase  on  the  previous  year, 
while  that  of  the  latter  company  shows  a  decrease. 

The  Sandfly  Colliery  hae  changed  hands  during  the  year, 
and  is  now  held  by  the  Tasmanian  Wallsend  Colliery  Com- 
pany. Mr.  R.  H.  Stokes,  late  of  the  Stockton  Colliery, 
New  South  Wales,  is  in  charge,  and  the  mine  is  being 
opened  up  in  a  very  systematic  manner  under  his  manage- 
ment. 
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Iron  Ore. 

The  quantity  of  ore  mined  by  the  Tasmanian  Iron  Mines 
at  Penguin  was  3600  tons,  valued  at  £1600;  12  meo 
employed. 

This  was  the  only  mine  at  work  during  the  year. 

Wolfram  Ore. 
The  output  of  wolfram  ore  was  as  follows:  — 


Shepherd  and  Murphy  Mine, 
Middlesex   

Tons. 
0-90 

Value. 
£ 

62 

Ben  Lomond  Mines 

3-93 

276 

4-83 

£338 

Bismuth. 

■ 

The  Shepherd  and  Murphy  Mine  at  Middlesex  obtained 
3*75  tons  of  bismuth  from  its  tin  ore,  valued  at  £462. 

SCHEELITE. 

This  mineral  has  been  discovered  on  the  south  coast  of 
King  Island,  on  a  reward  claim  taken  up  in  the  names 
of  A.  T.  VVinterbottom  and  M.  Parer.  The  lode  is  stated 
to  be  from  1*2  to  20  feet  wide,  the  walls  well  defined,  and 
there  are  200  feet  of  backs.  There  is  a  plentiful  supply 
of  wood  and  water,  and  a  good  shipping  port  within  half 
a  mile.  The  lode  is  said  to  carry,  in  addition  to  sheelite, 
considerable  quantities  of  molybdenum,  bismuth,  and 
tantalum.  A  bulk  assay  of  the  ore,  made  at  the  British 
Flag  Company's  plant  on  the  Fraser  River,  has  proved 
that  80  per  cent,  of  the  ore-contents  can  be  saved  in  treats 
mcnt. 

Barytes. 

The  presence  of  this  mineral  in  appreciable  quantities 
has  been  brought  into  prominence  by  Mr.  W.  H.  Taylour, 


27 

who  is  engaged  opening  up  a  clean  reef  or  deposit  on  a 
north-eastern  flank  of  Mt.  Darwin,  from  where  he  has 
obtained  extensive  bulk  samples  that  have  merited  the 
approval  of  intercolonial  investors  who  are  at  present 
interested  in  the  property. 

From  American  files  it  is  gathered  that  some  89,000 
crude  tons  of  barytes  were  disposed  of  some  12  months 
ago  for,  approximately,  277,000  dollars. 

On  Howard's  Plains,  within  a  mile  of  the  Mt.  Lyell  Com- 
pany's Office,  Mr.  W.  H.   Wesley  has  obtained  a  reward 
section  for  this  mineral.     It  is  stated  to  be  a  large  and. 
very  rich  deposit. 

Slate. 

A  deposit  of  slate  of  good  quality  has  been  discovered 
on  King  Island.  This  is  now  owned  by  a  company  having 
a  working  capital  of  £3500. 


Bucket-dredging. 

The  only  bucket-dredges  in  the  &tate  are  thoee 
engaged  dredging  for  tin  on  the  Ringarooma  Eiver. 

The  Dorset  Bucket-dredging  Company,  No  Liability. — 
This  company  obtained  65*55  tons  of  tin  ore  and  58*95 
ounces  of  gold ;    20   men  employed. 

Ringarooma  Bucket-dredging  Company,  No  Liability. — 
53*30  tons  of  tin  ore  and  89*90  ounces  of  gold  were 
obtained;   and  17  men  employed. 

The  Gladstone  Tin  Development  Company,  No  Lia- 
bility.— 16*80  tons  of  tin  ore,  and  28*40  ounces  of 
gold  were  obtained  during  the  first  half  of  the  year; 
16  men  employed.     The  paddock  having  been  worked  out, 
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the  company  has  been  waiting  for  a  flood  to  enable  them 
to  remove  the  pontoon  lower  down  the  river. 

THE  following  Returtt  nhotm  itte  Q^unutity  and  Vain*-  of  Minenii 
Products  for  the  State  of  Tannania  fturiwt  the  )  ear  endhty  31*/ 
December^  1908. 


Mineral. 


Gold* 0Z8. 


ver-lead  Ore tons  | 

Blister  Copper  t   

Gopiier  and  C<4>|»er  Ore... 
Tin  Ore 


Iron  Ore 


Cintl  

Wolfram 
Bisinutii 


T«»tul 


Quantity. 


Value. 


■»! 

57,085- 124 

1               £ 

242,482 

63,116-92 

322,007 

8833 

1            603,063 

1185-15 

6588 

I 

4520-80 

421,. 580 

3600 

1600 

61,0(J7-75 

51,907 

4-58 

.338 

3-75 

462 

•  •  • 

£1,650,027 

*   Fill*-  urold,  iiirl tiding  gold  contained  in  blister  cop}>«r  and  silrer-lead 
bullion. 

r   Value  of  y:<»i<i  d«'ducte<l. 


Geological  and  Mineralogical. 

During  the  year  the  Government  Geologist  has  exam- 
incil  and  prepared  reports  on  the  goldfields  of  Lisle  and 
Cradle  Creek,  the  Gunn's  Plains  and  Alma  mineral  dis- 
tricts, North-West  Coast;  and  the  Assistant  Government 
Geologist  has  prepared  a  report  on  the  Mt.  Farrell  mining 
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deld,  and  made  a  geological  examination  of  the  North 
Dundas  tin  field,  and  at  the  close  of  the  year  was  engaged 
in  preparing  his  report  thereon. 

Special  attention  has  been  devoted  to  the  production 
•of  improved  geological  bulletins.  In  this  respect  the 
method  of  procedure  adopted,  and  the  material  which  is 
presented,  will,  it  is  believed,  prove  of  permanent  value 
and  assistance  to  the  mining  industry.  Maps  are  being 
issued  with  each  publication,  which  represent  the  geologic 
structure  of  each  district  examined,  with  a  certain  degree 
of  finality,  and  questions  of  tectonic  geology,  lode-structure, 
and  vein- types,  are  discussed  and  treated  in  a  way  which 
aims  at  exhibiting  the  intimate  connection  existing 
between  general  and  economic  geology,  and  stating  and 
elucidating  numerous  problems  and  facts  connected  with 
the  deposition  and  occurrence  of  ores.  The  results  are  not 
only  useful  at  the  present  time,  but  will  be  of  value  alsi) 
in  the  future  as  the  development  of  the  mining  fields  pro- 
ceeds. 

It  is  satisfactory  to  be  able  to  note  that  the  survey 
has  been  successful  in  accomplishing  economic  work  which 
is  of  admitted  benefit  to  the  mining  community.  It  com- 
mends itself  as  good  policy,  as  far  as  finances  permit,  to 
foster  and  develop  this  growing  and  useful  branch. 

During  the  year  the  geologists  took  charge  of  exploring 
parties  from  Tyenna  to  the  Gordon  and  from  the  Linda 
Track  down  Jane  River  towards  the  Gordon,  and  their 
Teports  and  maps  of  these  areas  will  be  in  the  annual 
ireport  of  the  Surveyor-General.  Nothing  was  discovered 
x)n  these  journeys  to  encourage  the  hope  that  any  mining 
fields  of  first-class  importance  will  come  into  being,  though 
naturally  the  observations  made  were  confined  to  the  coun- 
try in  the  immediate  vicinity  to  the  route  followed,  and  in 
an  area  so  extended  unsuspected  indications  may  still 
Inrk  unseen. 
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This  track  may  possibly,  in*  the  future,  develop  into  a 
through  route  to  the  Gordon  to  Macquarie  Harbour. 

Inspectors  of  Mines. 

The  three  inspectors  have  satisfactorily  discharged  their 
duties  in  the  districts  severally  allotted  to  them.  Their 
reports  are  appended. 

Mining   Managers*    Examination. 

The  annual  examination  of  candidates  for  mining  man- 
agers'  certificates  was  held  in  March.  One  candidate  pre- 
sented himself  for  examination,  and  succeeded  in  obtain- 
ing a   first-class  certificate. 

Diamond-drills. 

No.  1  diamond-drill  was  engaged  by  Meesrs.  Otto  and 
Eiszele  from  the  3rd  to  27th  June,  to  bore  for  coal  on 
their  private  property  at  Sorell  Creek.  Their  efforts  were 
unsuccessful.  One  bore  only  was  put  down  218  feet 
2  inches. 

Mt.   Cameron   Water-race  Board. 
The  report  of  the  Board  is  appended. 

Departmental  Staff. 

The  only  changes  which  took  place  in  the  staff  during 
the  year  were  the  appointment  of  Edward  Henry  Fowell 
as  t-emporary  Registrar  of  Mines  at  St.  Helens,  vice  A.  D. 
Soutar,  resigned ;  P.  J.  E.  Grant.  Registrar  of  Mines, 
Waratah.  vice  T.  Lonergan,  removed ;  and  the  transfer 
ol  E.  Rule. 

Revenue. 

The  net  revenue  for  the  year  amounted  to  £20,311  oa.^ 
being  a  decrease  of  £4483  4s.  7d.  on  the  previous  yea»". 
This  amount  does  not  include  the  sum  of  £2454  Ts.  lid. 
deposited  as  survey  fees  with  applications  for  leases. 
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Conclusion. 

In  conclusion,  I  desire  to  thank  officers  of  the  De|iart- 
mental  8ta£P  for  the  loya)  and  efficient  manner  in  whicli 
^bey  have  performed  the  duties  allotted  to  them. 

I  have.  4rc., 

W.  H    WALLACE,  Secretary  for  Mines. 

The  Hon.  Donald  Campbsll  Urquhart, 

Minbter  for  Mines. 
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No.  1. 

RETURS  shmping  the  Quantity  and  Value  of  Gold  won  during 
Ihjn  Years  1880,  1881,  1882,  1883,  1884,  1885,  1886,  1887,  188f, 
1880,  1890,  1891,  1892, 1893, 1894,  1895,  1896,  1897,  1898,1899, 
1900.  1901,  1902,  1903,  1904,  1905,  1906,  1907,  and  1908. 


Year. 


1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888., 

1889. 

1890., 

1891.. 

1892.. 

1893.. 

1894.. 

1895.. 

1896.. 

1897.. 

189H.. 

1 8119.. 

19(K).. 

1901.. 

1902.. 

1903  . 

1904.. 

1905 

1906.. 

1907.. 

1908.. 


Quantity. 


l,587,7r)l     4 


Valuf. 


0Z8. 

dwt8. 

£ 

52,595 

0 

201,297 

56,693 

0 

216,901 

49,122 

6 

1 87,337 

46.577 

10 

176,442 

42,339 

19 

160,404 

41,240 

19 

155,309 

31,014 

10 

117,250 

42,609 

3 

158,533 

39,610 

19 

147,154 

32,332 

13 

119,703 

20,510 

0 

70,888 

38.789 

0 

145,459 

42,378 

0 

158,917 

37,687 

0 

141,326 

57,873 

0 

217,024 

54,964 

0 

206,115 

62,591 

0 

237,574 

77,131 

0 

29(5,660 

74,2.33 

0 

291,496 

83,992 

0 

327,.545 

81,175 

0 

316,220 

•69,491 

0 

295,176 

*70,99« 

0 

301, .573 

•59,891 

0 

254,403 

♦65.921 

0 

280,015 

•73,510 

10 

312,.380 

♦60,023 

8 

254,963 

♦65,354 

5 

277,607 

*57,085 

2 

242,482 

6,273,153 


•  Fine  Gold. 
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No.  2. 

RETURN  nhifwhuf  the  Quantity  and  Value  of  Coal  rained  during 
the  Years  1880, 1881,  1882, 1883,  1884,  1885,  1^86, 1887,  1888, 
1889, 189<>,  1891. 18  2, 1893, 1894,  1895,  1896, 1897,  1898,  1899, 
190(),  1901,  1902,  1903,  1904,  1905,  1906,  1907,  and  1908. 


Year. 


Quantity. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
19<*8 


Value. 


Ton8. 

£ 

12,219 

10,998 

11,163 

10,047 

8803 

7923 

8872 

79M6 

7194 

6475 

6654 

5989 

10,391 

9352 

27,633 

24,870 

41,577  • 

37,420 

36,  00 

33,030 

50.519 

45,467 

4:i,256 

38,930 

3«,008 

32.407 

34,693 

27,754 

30,499 

24,399 

32,698 

26.159 

41,904 

33,523 

42,196 

33,757 

47,678 

38,256 

42,609 

38,349 

50,633 

44,227 

45,<38 

38,451 

48,863^ 

41,533 

49,069 

41,709 

61,1"9 

51.942 

51,993 

44,194 

52,8951 

44,962 

58,891 

50,057 

6 1,067  J 

51,907 

1,053,'226 

902,072 
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No.  3, 

RETURN  showing  the  Quantity  and  Value  of  Tin  exported  from 
Tasmania  during  the  Years  1880,  1881.  1882,  188:1,  1884,  188S, 
1886,  1887, 1888,  1889, 1890,  1891,  1892, 1898,1894,  1895,  1896. 
1897,  1898,  1899,  1900,  1901,  1902,  1903,  am/  1904,  compiled 
Jroui  CuMfams  Returns  onfy^  and  Tin  Ore  produced  during  tk 
Years  1905, 1906,  1907,  avd  1908. 


Year. 


1880  . 

1881  . 

1882  . 

1888  . 

1884  . 

1885  . 

1886  . 

1887  . 
1888. 

1889  . 

1890  . 

1891  . 
1892 

1893  . 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 
1890  . 

1900  . 

1901  . 

1902  . 

1903  . 
19<J4  . 
1905* 

1907* 
1908* 


y&lue. 


£ 
341,736 
375,776 
361046 
376,446 
301,423 
357,587 
863.364 
409^853 
426.321 
344,941 
296,368 
291.715 
290.083 
260,219 
198.298 
167,461 
159,036 
149,994 
142.046 
278,323 
269,833 
212,542 
237,828 
:300,098 
255,228 
362,670 
557,266 
501,681 
421,580 


9,010,761 


•  Tin  Ore  produced  :  Customs  having  ceased  to  issue  Returns. 
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No.  4. 

RElXmN  Bhowing  the  Quantify  and  Value  of  Silver- Lewi  Ore 
produced  during  the  Ytar$  1888,  1889, 1890,  1891,  1892,  1893, 
1894, 1895, 1896, 1897,  1898,  1899,  1900,  1901,  1902,1908, 1904, 
1905, 1906,  1907,  and  1908. 


Year. 


1888 
1889 
1890 
1891 
1892 
1898 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
19(14 
1905 
1»0({ 
1907 
1908 


Quantity. 


Tontf. 
417 
415 
2053 
4810 
9326 
14,3(12 
21,064 
17,980 
21,167 
18,364 
15,320 
31,519^ 
26,564 
28,774 
46,480 
42,422 
51,138 
75,270J 
87,1171 
89,762^ 
63,1  I6tt 


Value. 


£ 

5838 
7044 
26,487 
52,284 
45,502 
198,610 
293,043 
175,957 
229,660 
200,167 
188,892 
250,331 
279,372 
207,228 
218,864 
192,492 
203,702 
246,888 
462,443 
572,560 
322,007 


4,379,371 
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No.  5. 

RETURN  showing  the  Quantity  and  Value  of  BlUter  Cnjtper 
produced  during  the  Year:*  1806,  1897,  1898,  1899,  1900,  1901, 
1902, 1903,  1904,  1905,  1906, 1907,  and  1908. 


Tear. 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Quantity. 


Tons. 
414 
4700 
49554 
8598 
9449 
9981 
7745 
6684 
8371 
8610 
8708 
8247 
8833 


Value, 


£ 

1245 

322,500 

400,668 

735,3115 

907,288 

879,625 

•462,151 

•478.023 

•582.540 

•704,287 

♦862,444 

•832,691 

•603,063 


7,771,830 


*  Value  of  Gk>ld  contained  deducted. 


No.  6. 

H  hyilJRN  fthitwing  Quantity  and  Value  of  Copper  Matte  exported 
durimj  the  Year's  1902,  1903,  1904,  1905,  1906,  1907,  aud  1908. 


Year. 


1902 
1903 
1904 
1905 
1906 
1907 
1908 


(Quantity. 


ToflH. 

2500 
3727 


Value. 

£ 
50,112 
83,624 
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No.  7. 

RETURN  Hhawing  the  Quantity  and  Value  of  Capper  Ore 
pntdured  during  the  Years  1996,  IS97,  1898,  1899,  1900,  1901, 
1902,  1903,  1904,  liM)5, 1906,  1907,  and  1V08. 


Year. 

Quantity. 

Value. 

1896  

Tons. 
34 
75 
394 
1695 
422U 
11,221 
5994 
102 
104 
11501 
2-234^ 
788i 
1185 

£ 
1020 

1897  

2250 

1898  

8128 

1899  

26,833 

1900  

63,589 
130.412 

1901   

19i2  

65,270 
790 

1903  

1904  

1905  

•  ••••••••••••••••••ft  ••••••  •••     •  -  ••• 



1640 
52,939 
72,480 
36.975 

1907  

1908   

6588 

29,199 

■ 

468,914 

No.  8. 

li  ETU  RN  nhtncing  the  Quantity  and  Value  of'  lr*m  Ore  prttduced 
flwrinq  the  Years  1897,  1898,  1899,  1900,  1901,  1902, 1903, 1904, 
1905,  1906,  1907,  aftd  1908. 


Year. 

Quantity. 

Value. 

1897  

0 

Tons. 

894 
1598 
3577 
5375 

612 
2386 
5980 
6840 
6300 
2600 
3000 
3600 

£ 
812 

1898  

1598 

1899  

3474 

1900  

5995 

1901   

9 

417 

1902  

1076 

1908  

2905 

1904  

2975 

1906  

2600 

1906  

1100 

1907  

1150 

1908    

1600 

42,762 

25,701 

40 


No.  9. 

RETURN  showing  the  QuantUff  and  Value  of  AM>e»to9  produced 
during  the  Years  1899,  1900,'  1901, 1902,  1908, 1904, 1905, 1906, 
1907,  atid  1908. 


Year 

Quantity. 

Viilue. 

1899  

Tons. 
200 
128 
46i 

£ 
363 

1900  

113 

1901  

45 

1902  

....^^^.^..^.........:^.......^.. . 

1903  

1904  

1905  

1906  

1907  

« 

1908  

8741 

521 

No.  10. 

RETURN  shtnving  the  Quantity  and  Value  of  Wolfram  produced 
during  the  Yearn  1899,  1900,  1901,  1902,  1903,  1904,  1905, 
1906,  1907,  a w^  19U8. 


Year. 


Quantity. 


1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Tons. 
3i 
531 


15| 
;32i 
19J 
40i 


Value. 


£ 
99 
2058 


1147 
2371 
1465 
4411 
338 


11,889 


41 


No.  11. 

RETORAT  showing  the  Quantity  and  Value  of  Bwnnth  produced 
during  the  Years  1004,  1905,  1006, 1907,  and  1908. 


Year. 

Quantity. 

Value. 

1904  

6    cwt. 
8^  ions 
6    cwt. 
8i  cwt. 
8|   tons 

£ 
15 

1906 

800 

1906  

24 

1907  

27 

1908  

462 

8    tons  i  cwt. 

1828 

No.  12. 

RETURN  showing  the  Quantity  of  Stiver-Lead  and  Copper  Ore 
smelted  Jor  period  25M  June  to  Blst  December,  1896,  and  let 
January,  1897,  to  Slst  December y  1908. 


Ore 

Prodactf 

1. 

Yield. 

• 

& 

5 

Smelted. 

Silver- 
Lead 
Bnirn. 

Blister 
Copper. 

Matte. 

Copper. 

Silver. 

Gold. 

Lead. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Ozs. 

Ozs. 

Tons. 

1891 

26,028^ 

— 

241 7  A 

123.VTJ 

75,961 

4707 

— 

1897 

90.773J 

3476^5 

267}5 

3583^$ 

334,349 

16,485 

— 

ia9c 

170,933 

— 

4992 

— 

4783 

606,123 

24,418 

— 

idm^ 

276,239 

2295 

8463 

89/^ 

8362 

1,089,657 

27,615 

— 

1900 

.')63,113 

4817 

9449 

9341 

1,216,036 

26,255 

1901 

•H66,62d 

1839 

9982 

60 

9880 

800,317 

21,717 

— 

1902 

411,736 

6826 

7727 

2882 

8841 

1,674,816 

24,719 

6654 

1903 

309,032 

7560 

6683 

3413 

8094 

1,856,168 

25,238 

7529 

1904 

433,366 

— 

8371 

— 

8266 

1,896,134 

26,809 

7754 

1905 

466,678 

942*2 

8611 

— 

8596 

2,075,431 

26,469 

9086 

1906 

479,776 

9380 

H718 

8613 

2,150,405 

24,986 

9300 

1907 

472,658 

10,590 

8248 

8146 

2,147,120 

24,631 

10,060 

1906 

440,145 

7181 

8834 

^^ 

8723 

1,654,350 

22,008 

6850 

4-2 


No.  13. 

RETUBN  t/u)wintf  tfie  Average  fiumber  of    Permnu   engaged  in 
Mining  during  the  Years  1880  to  1908  inclunve. 


Year. 

Number. 

Ye^ir. 

Number. 

1880 

1653 
3156 
4098 
3818 
2972 
2783 
2681  . 

as6i 

2989  1 

3141 

2868 

3219 

3295 

3403 

3433 

1895 

4062 

1881 

1896 

4350 

1882 

1897 

4510 

1883 

1898 

6052 

1884 

1899 

6622 

1885 

1900 

7023 

1886 .... 

1901 

6923 

1887 

1902 

5934 

1888 

1903 

6017 

1889 

1904 

1905 

6194 

1890 

6581 

1891 

1892 ... 

1906 

1907 

7005 
7516 

1893 

1908 

6466 

1894 

No.    14. 

RETURN  showing  the  total  Area  of  Land  and  S umber  of  Sluif-e- 
heads  of  Water  applied  for  during  the  Year  ending  'Mxt 
Decemlter^  1908. 


Mineral. 


No.  of        i         No.  of 
Applicaitioiis.  i     Sluicehetids. 


Area. 


Bariiiin  Sulj)hale   .. 

Coal      

Copp«*r  

(laleiia  

Gold  

Iron 

Lead  

Minerals 

Pliosj)hate  Rock  

Silver 

Tin.. 

Wolt'rani  

Machinj-ry  Sites  

Dredtjinjr  Claims. 

Water-riirhts   and    Ease- 
ments   


Total 


1 

10 

79 

5 

104 

2 

1 

110 

5 

•->3 

181 

3 

5 

15 

99 


339 


Acres. 

80 

2->()0 

3645 

210 

1374 

15 

40 

5037 

•i2 

1854 

3777 

84 

14 

204 

108 


18,664 


43 


No.  15. 

RETURN  ghnwing  the  total  Number  and  Area  0/  Leanes  iswed 
during  the  Year  ending  Hint  December,  1908. 


Mineral. 

Number. 

Sluiceheads. 

Area. 

Antiiiioiiv  

3 

1 

6 

43 

86 

6 

122 

I 

30 

7 

235 

1 

8 

30 

22 

138 

Acres. 
240 

Asbotos 

10 

CohI 

852 

Copper   

26-27 

GoJd 

946 

Iron   

270 

Minerals 

6144 

Mangane86 

68 

Silver-Lead  

Shale   

2Q38 

899 

Tin  

5759 

Zinc-Lead 

40 

Machinery  Sites  

63 

Mining  Easements 

Dred&infiT  Claims 

105 
256 

Water-rierhts 

489 

50 

739 

489 

20,546 

44 


No.  If). 

RETURN  showing  the  Total  Number  of  Leattet  in  force  on 

Slst  December^  1908. 


Miueiul. 


Antimony 

Asbestos 

Bismuth 

Coal  

goT:..:;:::::::::: 

Iron 

Limestone 

Lithographic  Stone 

Minerals  ...  

Marble 

Man^nese 

Nickel 

PhoHphate  of  Lime 
Precious  Stones    .. 

Silver 

SJKte 

Shale 

Tin 

Wolfram  

Zinc-Lead  

Machinery  Sitfs 
Mininjr  Easfinents 
Dredging  CIaini?«  ., 
Water  Rights  


Number. 

• 

Sluiceheads. 

Area. 

Acres. 

3 

... 

240 

I 

10 

1 

40 

25 

5623 

44 

J523 

111 

1344 

15 

758 

4 

383 

1 

97 

177 

11,384 

1 

317 

1 

63 

1 

20 

1 

3 

1 

80 

124 

7465 

1 

200 

13 

2125 

894 

21,099 

5 

374 

1 

40 

.33 

133 

88 

453 

64 

916 

511 

2000 

1003 

21-21 

2U( 

oo 

56,69.} 

No.   17. 

RETURN    showing   the    Average    Aninher   of    Miners    employed 
ffurhig  the  Year  endiii  i  ^Ist  December^  1908. 


Europeans. 

Ch 

ifieiKe. 

Nortliern  and  Southern  Division 

North-Hasierii  Division 

Kh stern  Division 

803 
700 
550 
517 
3801 

62 
33 

Vorth- We'^tern  Division  

•  •  • 

Western  Division  i  

•  ■  • 

6371 

95 

45 
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No.  19. 

RETURN  showing  the  Amount*  paid  in  Dwidenili    h;/    Mining 
(■Hiapanift  during  the  Year  eniling  Zl$t  Dreemiirr,  1908. 


Mines. 

Dividendji. 

Copper    

Gold    

£       8.   d. 
210,000    0    0 

Tin 

126,298    0    0 
11,462    0    0 

Silver 

Coal 

906    0    0 

Total  

£348,666    0    0 

No.  20. 

HETURy  */iofcing  the  total  Amount  of  RentSy  Feen,  ^r,,  received 
by  the  Mines  Department  during  the  Year  ending  31  «r  Decetnber, 
1908. 


Head  of  Revenue. 

Amount. 

Rent  of  Auriferous  and  Mineral  Land 

£       6.    d. 

18,937  19    0 

1373     4    0 

2454     7  11 

Fees,  ditto  ditto 

Survey  Fees 

Total 

£22,765  10  11 

No.  21. 

RE'J'URS  showinif  the  Mining    Companies   registered  during  the 

Year  ending  3 1st  December ^  1908. 


Number  of  CompHnies. 


11 


Capital. 


£106,850 


In  addition  to  the  above,  14  Agents  for  Foreign  Companies  and 
5  Syndicates,  under  60  Vict.  .No.  51,  were  registered. 
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No.  22. 

HETUBS  showing  Quantity  and  Value  of  Minerals  and  Metals 
raised  in  lasmunia  frtnn  18^)  to  1908  inclusive. 


Mineral  or  Metal. 


Gold  

Silver-lptid '»re  

Blister  Copper 

0)p|jer  Matte 

Cop|>er  and  Copper  Ore 

Tin 

Iron  Ore    

Coal  . 

Wolfmrii   

Bi8niuth    ', 

Asbestos 

Unenunierated  prior  to  1894 

Total 


Quantity. 


1,587,761  ozs. 
667,383  tons 
94,923     „ 

6227 

29,199 

94,036 

42.762 

1,053,218 

170 

8 

374i 


»» 


Value. 


£ 

6,273,163 

4,379,371 

7,771,830 

133.736 

468^914 

9,010,761 

26,701 

902,072 

11.889 

1328 

521 

31,988 


£29,011,264 
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REPORT  OF  THE  MOUNT  CAMERON  WATER- 
RACE  BOARD  FOR  THE  YEAR  ENDING 
3l8T  DECEMBER,   1908. 


8th   April,    1909. 
Sib, 

Wb  have  the  honour  to  submit  the  report  of  the  Board  for 
the  year  ending  dlst  December,  1908. 

Bepairs. — ^That  part  of  No.  13  flume,  between  the  spot 
where  Caecade  Creek  is  picked  up  and  the  outlet  of  No.  1 
syphon,   a   distance  of   about   6   cnaine,   was   overhauled    and 

Sut  into  ae  good  order  as  was  possible  under  existing  con- 
itions.  The  best  of  the  planks  from  the  remainder  of  No.  13. 
which  was  replaced  by  a  race  cut  into  the  solid,  were  used 
for  this  purpose;  but  the  whole  flume  was  in  such  bad  con- 
dition as  to  render  any  lasting  repairs  out  of  the  question. 
The  Cascade  Creek  is  one  of  the  best  summer  supplies  on  the 
race,  and  it  is  advisable,  when  funds  will  permit,  to  extend 
the  race  which  has  recently  been  cut  right  up  to  the  creek. 
The  intake  works  and  about  24  feet  of  the  flume  were  wrecked 
by  the  heavy  flood  in  February,  1907;  this  has  been  made 
good. 

Alterations, — 'No.  13  flume,  from  the  outlet  of  No.  1  syphon 
downwards  has  been  replaced  by  a  race  cut  into  the  solid. 
This  was  an  expensive  work,  owing  to  the  steep  cross-section 
of  the  country,  the  number  of  large  floatins  boulders,  solid 
rock,  and  the  proximity  of  the  old  flume.  The  new  race  is 
very  solid  and  satisfactory,  and  disposes  of  trouble  at  that 
place  for  all  time.  It  was  necessary,  if  reasonably  possible. 
to  keep  the  water  going  during  the  cutting  of  the  race,  ana 
great  care  had  to  be  exercised  to  prevent  damage  to  the 
tiume  from  shots  and  spoil  from  the  cutting.  A  part  of  the 
flume  did  collapse  during  the  progress  ot  the  work,  but 
fortunately  the  engineer  was  able  to  turn  the  water  into  the 
new  race  without  much  delay.  He  had  started  operations 
from  the  lower  end  to  provide  for  such  an  emergency,  as  far 
as  possible. 

RetheiciUs. 

No.  4  Syphon, — Thifi  work,  commenced  the  previous  year, 
was  completed  in  June  last.  The  pipes  are  30  inches  in 
diameter,  made  of  mildsteel  plates  5  feet  wide  and  i  inch  in 
thickness,  single  riveted,  and  coated  with  a  mixture  of 
asphaltum  and  cx)al  tar.  The  column  is  311^9  feet  in  length, 
fitted  with  13  3-inch  ball  air-valves  and  two  scour-valv«5. 
The  joints  are  a  combination  of  slip  and  flange  the  eeneral 
design  being  that  four  pipes  are  slipped  togetner,  the  two 
end  pipes  having  flanges  on  the  outer  ends.  Two  such  sec- 
tions are  bolted  together,  and  then  a  single  pipe  flanged  at 
both  ends,  and  carrying  an  air  or  scour  valve,  is  bolted  on. 
Hie  course  is  straight ;  greatest  depth  below  race-bottom  at 
intake  about  66  feet;  fall  between  intake  and  outlet,  7.5  feet; 
pressure  and  discharge  boxes  are  made  of  wood.     The  column 


60 

is  laid  on  a  different  site  from  that  preyioosly  proposed, 
giving  a  better  pressure,  and  allowing  the  length  to  oe  short- 
ened by  about  540  feet,  and  the  diameter  by  3  inches;  logs 
about  1  foot  in  diameter  and  5  feet  long  are  used  as  sleepers. 
About  10  chains  of  race  was  necessary  to  connect  the  new 
and  old  work  at  the  intake  end,  and  5  chains  at  the  outlet 
end.  The  new  syphon  was  designed  to  take  water  from 
No.  1  dam,  as  well  as  from  the  main  race.  A  low-level  race 
had  been  cut  from  the  dam  and  led  into  <^d  No.  4  syphon 
at  a  level  about  10  feet  below  the  intake.  The  water  is  con- 
veyed from  the  main  race  by  means  of  an  iron  flume  about 
30  feet  long,  with  a  fall  of  about  6  feet,  and  then  drc^s  into 
•i  chamber  in  the  new  work  on  the  same  level  as  the  race 
from  the  dam.  The  sides  and  bottom  of  the  chamber  are 
lined  with  logs  about  1   foot  thick. 

So.  5  Syphon. — This  was  commenced  during  the  year  under 
review,  and  is  nearing  completion.  The  pipes  are  to  be  made 
similarly  to  those  for  No.  4,  but  will  be  27  inches  in  diameter. 
The  length  of  the  column  will  be  4131  feet;  (lifforenoe  of  level 
between  pressure  and  discharge-boxes,  15.5  feet:  and  the 
greatest  depth  below  race-bottom  at  intake  end,  82  feet.  The 
column  will  be  laid  and  fitted  with  valves  similar  to  No.  4. 
A  different  course  has  again  been  selected,  giving  a  straight 
run,  sounder  ground,  and  better  facilities  for  junctioning 
with  the  race  at  either  end,  with  an  increase  of  only  a  few 
feet  in  the  length  of  the  column.  About  4  chains  of  race 
had  to  bo  cut  at  the  intake,  and  1  chain  at  the  outlet  end. 

Other  Syphon  Pipfs. — Syphon  pipes  Nos.  1,  2,  and  3. — These 
pipes  are  30  inches  in  diameter,  and  were  laid  down  at  the 
same  time  as  Nos.  4  and  5.  Up  to  the  present  time,  however, 
they  have  not  given  much  trouble,  but  are  now  showing  signs 
of  corrosion,  and  a  few  bands  have  been  put  on  where  bur&ts 
have  occurred. 

So.  i)  Syp/ion. — This  pipe  is  250S  feet  in  length  and  36 
inches  in  diameter.  Frequent  bursts  have  occurred  duiing 
the  year,  and  56  bands  have  had  to  be  put  on  to  repair  the 
damage.  It  is  only  reasonable  to  expect  that  as  tinie  goes 
on  more  frequent  breaks  will  occur,  out  with  cojistant  caix» 
and  attention  wo  hope  to  be  able  to  keep  it  in  repair  for  a 
couple  of  years. 

Fl innings. — Out  of  23  wooden  flumings,  12  have  been 
replaced  by  earth  and  rock  cuttings  and  embankments,  and 
made  permanent,  leaving  11  still  to  be  done,  a«  already 
informed  in  previous  reports.  These  flumings  are  in  a  very 
bad  condition,  and  must  be  cut  out  or  replaced  by  earth  ana 
rock  cuttings  a^  soon  as  po^isible.  It  was  hoped  that  the 
rovenuo  <lerived  from  the  sale  of  wator  during  the  year  would 
have  boen  sufficient  to  provide  for  the  expense,  but  unfortun- 
ately our  hopes  wore  not  realised  owing  to  the  very  dry 
winter  and  to  the  collapse  of  No.  5  syphon,  there  not  being 
sufficient   water  to  meet  the   requirements  of  customers. 

Muintfnmnce  and  Management. — The  Board  has  been  as 
economical  a«  possible  during  the  year,  and  has  been  able  to 
reduce  the  expenditure  by  £341  16s.  9d.,  as  compared  with 
the  previous  year.     The  services  of  one  of  the  channel-keepers 
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were  difipenfied  with,  the  work  being  undertaken  by  the  man- 
ager, thus  saving  an  expenditure  of  £120  IGs. 

The  revenue  amounted  to  £649  Gs.  7d.,  being  a  decrease  of 
£307  68.  2d.,  as  compared  with  the  previous  year. 

Statistics  for  the  year  are  as  follows  : — 
Average  per  week  of  claims  supplied,  12. 
Greatest  number  supplied  in  any  one  week,  16. 
Total  number  of  heads  supplied  : — 

Under   fixed  or  cash  scale   42i 

Under   royalty   or   credit  scale    1978 

Total    2015i 


Tin  ore  raised  for  the  year  :— Royalty  scale,  28  tona 
12  cwt.  1  qr.  17  lbs. ;  Fixed  scale,  16  tons  8  cwt. 
ToUl,  45  tons  1  qr.  17  lbs. 

Average  number  of  men  employed  per  week,  23. 

Total  receipts  for  the  year  : — Water  sold,  fixed  scale, 
£47  10s.  3d. ;  water  sold,  royalty  scale.  £589  4s.  lOd. ; 
other  receipts,  £12  lis.  6d.     Total,  £649  6s.  7d. 

Expenditure. — Cost   of   maintenance   and  management : — 

£     s.   d.      £    s.    d. 

Salary    and    wages 483     4     0 

Repairs  to  syphon  pipes  42  14    9 

Repairs    to    flumings    3    8    0 

Travelling   expeujBes    8  19  10 

Stores   and   tools    3    3    5 

Stationery    and   printing 1  13    1 

Insurance    3    6    0 

546    9     1 

No.  13  flume,  repairs  and  devia- 
tion      304     7    4 

No.  4  syphon  (6  Edw.  VII. 
No.  23)  2873    2    6 

No.    5    syphon    (7    Edw.   VII. 

No.    31)    560  12    5 

Completion  of  overflow  chan- 
nel at  intake  ...  15  13    4 


£4300    4    8 


Moiety  of  rents  of  mineral  land  served  by  the  race 
paia  to  Public  Debts  Sinking  Fund  for  the  year 
ending  30th  June,  1908,  £32  7s.  6d. 

W.  H.   WALLACE,   Chairman. 

W.  H.  TWELVETREES,  J 

EDWARD  L.  Hall,         f   Members   of  the 

JOHN   SIMPSON,  f        Board. 

SAMUEL  HAWKES,         ' 

The  Hon.  the  Minister  for  Mines. 


MINE    MANAGERS'     EXAMINATION. 

March  24th,   1908. 


Subject — Mining. 

1.  A  mine  has  been  opened  up  to  a  depth  of  150  feet,  and 

there  Ls  a  dail^  flow  of  3u,000eallons  of  water,  of  which 
i  is  making  m  the  sump.  What  size  of  pump  would 
you  put  in  to  allow  openins  up  to  a  depth  of  500  feet? 
What  size  of  shaft  woula  you  require  P  Show  by 
sketches  how  you  would  place  the  pitwork  in  the  shaft. 
Assume  various  conditions. 

2.  Describe  in  detail  the  method  you  would  adopt  for  signal- 

line  in  a  shaft  at  present  500  feet  deep,  and  which,  in 
addition  to  an  output  of  100  tons  a  day,  h<is  to  be  sunk 
100  feet  a  year  in  wet  ground. 
8.  A  lode,  dip  about  60  degrees,  varies  in  width  from  3  to  6 
feet,  and  is  payable  throughout.  Describe  how  you 
would  stope  it  out,  and  at  wnat  vertical  distances  apart 
you  woulo  place  your  levels — 

(1)  With  good  standing  walls; 

(2)  With  bad  standing  walls. 

4.  Describe  the  safety  appliances  you   consider  necessary   in 

connection  with  winding  from  mines,  and  how  you  wou!d 
test  winding-ropes  and  connect  them  to  winding-engine 
and  cage. 

5.  A  drive  on  a  lode  is  timbered  with  12-inch  timber;  a  stope 

is  being  brought  up  below  it.  How  would  you  pick  up 
the  level — 

(1)  In  good  ground ; 

(2)  In   heavy   ground. 

Give  sketches. 

6.  Describe  the  various  machines  and  appliances  used  in  con- 

nection with  the  ventilation  of  deep  mines,  and  methods 
of  distributing  fresh  air  to  the  various  working  faces. 

7.  Describe    the   different   methods    of     driving     in     running 

ground. 

8.  Describe,  with  sketches,   a  rock-drill. 

9.  Dciscribc  the  ordinary  explosives  used  in  mining,   and   for 

what  special  purposes  would  you  use  each,  and  what 
precautions  would  you  take  in  using  them. 

10.  What  would  you  consider  the  most  economical  method  of 

removing  1,000,000  cubic  yards  of  overburden  100  feet 
ileep,  consisting  of  partly  decomposed  basalt  containing 
boulders  up  to  a  ton  weight?  Describe  the  methodis 
and   the   plant  you   would   use. 

11.  Describe  the  methods  and  appliances  used  in  a  hydraulic- 

sluicing  machine. 

12.  You   are   require<l   to  work  a  deep  alluvial  gold   lead  with 

much  water  in  it.  Describe,  with  sketches,  how  you 
would  set  about  it. 
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Subject — Ors-drbssino  and  Sampling. 

1.  Describe  a  canvae  table.     What  are   ite  advantages   and 

diaadvantages  ? 

2.  Compare  a  jaw-breaker  with  a  gyratory-breaker.     Which 

would  you  prefer,  and  whyP 

3.  Describe  a  evstem  of  sampling  from  the  faces  of  a  quartz 

mine  to  the  tail-race,  to  obtain  the  value  of  the  ore  in 
the  mine,  to  test  the  different  appliances  in  the  battery, 
and  to  test  the  saving  of  the  battery  as  a  whole. 

4.  Describe  the  appliances  you  would  u^e  in  a  concentrating 

plant  to  treat  20  tons  of  silver-lead  ore  per  8  hours 
when  the  ore  is  in  coarse  and  fine  particles  through  the 
gangue. 

5.  How  would  you  sample  a  shipment  of  20  tons  of  black 

tin? 

6.  Describe    in   detail   a   machine    for    treating    coarse   sand 

containing  6  per  cent,  of — 

1)  Iron    pyrites; 

2)  Galena; 
[3)  Gaasiterite; 

and  state  what  percentage  of  the  content«i  you  wtiuld 
expect  to  save  in  each  case,  and  what  weight  of  concen- 
trates you  would  obtain  from  100  tons  treated. 

SuBJKCT — Surface  Work. 

1.  Give  sketch  design  of  a  trestle  bridge  30  feet  high  for  u 

train  of  mine  trucks. 

2.  Give  sketch  plan  of  an  ore-bin  to  hold  100  tons  of  quai-tz. 

3.  Give  sketches  showing   pit-head   gear   for   a   self-dumping 

skip  in  a  vertical  shaft. 

4.  In  designing   a   water-pipe   for   a   power   scheme,   do  you 

consider  it  wise  to  have  large  pipes  at  the  top  of  the 
column  and  smaller  ones  at  the  bottom  P 
Give  your  reasons  in  the  following  cases  : — 

(d)  A  column  everywhere  under  a  low  head; 

(6)  A.  say  30'  column,  for  first  200  feet  under  60- 
feet  head,  and  for  last  1000  feet  under  head 
rapidly  increasing  to  600  feet. 

5.  How   would   you    make   comparisons    between    the   motive- 

powers  for  machinery  of  a  large  mine  in  a  locality  wheie 
fuel  is  fairly  cheap  and  inexnaustible,  and  water-power 
may  be  obtained  at  considerable   initial   cost? 

6.  Two  steel  plates,   each   |-inch   thick,    are   lap-jointed   and 

riveted  together  by  two  rows  of  ^-inch  steel  rivets,  the 
pitch  being  3  inches,  and  the  roWvS  13  inch  apart.  What 
IS  the  least  percentage  of  strenj^h  of  the  .joint? 

7.  If  a   water-pipe   be   made  with  joints  as   in   the  previous 

question,  and  is  36  inches  internal  diameter,  what  head 
of  water   would   it  safely  carry? 

8.  Neglecting  friction  and  the  weight  of  the  lever  and  valve, 

what  proportions  must  exist  between  the  different  part> 
of  a  safety-valve  of  the  lever  and  ball  type  in  order  that 
the  addition  of  each  pound  weight  on  the  end  of  the 
lever  just  balances  an  increase  of  one  pound  pressure  in 
the  boiler? 

9.  What  would   be  the    indicated    horse-power    of    a    single- 

cylinder    high-pressure    steam-engine    having    a    cylinder 
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20  inches  in  diameter  by  36  inches  strc^e  :  revolutions, 
60  per  minute;  average  pressure  throujghout  the  stroke. 
30  lb.  per  square  inch  P  What  brake  horse-power  woukl 
you  expect  from  the  above  engine? 
10.  The  lower  end  of  a  water-pipe  600  yards  long  from  a  reser- 
voir is  under  a  head  of  115  feet.  For  the  first,  or 
upper,  400  yards  this  pipe  has  an  internal  diameter  of 
6  inches;  at  the  lower  end  of  the  pipe  a  jet  li  inch 
in  diameter  discharges  227  gallons  per  minute.  What 
is  the  smallest  diameter  of  tne  lower  200  yard.s  of  the 
pipe  ? 

Subjects. — ^Arithmetic.  Mensuration,  and  Mining  Accounts. 

1.  Find  the  value  of 

(3i   -  2i)  js-  I  of  f 
21   +   a  +   i) 

and  express  the  result  as  a  decimal. 

2.  Two  cog-wheels  work  together,  one  having  360  teeth   and 

the  other  100.  If  the  first  revolves  ^0  times  in  one 
minute,  how  many  times  will  the  second  revolve  in  an 
hour?  And  if  the  latter  turns  a  drum  whose  circum- 
ference is  5  feet,  how  many  miles  of  thread  will  it 
wind   upon  the  drum  in  a  working-day  of  11   hours? 

3.  Find  the  number  of  tons  of  firewood  contained  in  a  stack 

of  the  following  dimensions  : — Bottom  length,  90  feet 
6  inches;  top  length.  45  foet  9  inches;  height,  10  feet; 
in  5-feet  lengths ;  reckoning  50  cubic  feet  per  ton. 

4.  Find  the  dividend  on  £6894  I3s.  4d.,  at  Is.  3d.  in  the  £ 

5.  Four  men  dig  a  trench  in  15^  days,  workine  10  hours  per 

day  each.  Supposing  them  to  have  worked  8  hours  a 
day,  how  many  days  would  they  have  occupied? 

6.  Describe  the   books   and   form  of  accounts  which   you   con- 

sider desirable  for  controlling  the  receipts  and  distribu- 
tion of  stores. 

7.  Name,  describe,  and  give  illustrations  of  the  accounts  and 

statistical  returns  which  a  mining  manager  might  be 
expected  to  send  in  monthly  to  the  head  office. 

Subject — Mining  Geology. 

1.  Explain  briefly  the  various  theories  which  claim  to  account 

for  the  filling  of  metalliferous  veins. 

2.  Define  the  terms — 

Zone  of  Oxidation  ; 
Vadose    Circulation ; 
Barysphere. 

Give  the  chief  ore«  of  silver,  lead,  copper,  and  zinc 
existing  at  depth  and  those  usually  met  with  near  the 
surface,  accounting  for  the  presence  of  the  latter. 

3.  Describe    briefly    the    development     of     methods     for     the 

recovery    of    faulted    veins,    and    illustrate    present-day 
methods   by   an   example. 

4.  Give  any  examples  of  secondar^^  enrichment  you   know   of, 

with  your  explanation  of  the  occurrences. 

5.  Give   any  examples  you  can   of  the  effect  of  wall-rock    on 

the  metallic  contents  of  lodes. 
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6.  What  do  you   understand  by  the  terms   slickensides   and 

flucan,  and  what  cXmb  of  vein  do  they  usuallv  indicate? 
Give  examples :  or  give  examples  of  banded  structure 
with  your  explanation  of  its  formation. 

7.  Describe   anv  system   of  deep   leads  with   which   you    are 

acquaintea,  and  discuss  the  probable  source  of  metallic 
contents  as  a  guide  to  exploitation. 

Subject — Mining  Surveying. 

1.  Describe    the    usual    methods    of    ascertaining     horizontal 

distances  in  surveying. 

2.  Oive  field  notes  of  the  survey  of  a  mine  with  a  main  shaft 

and  two  levels,  as  required  annually  by  the  Mines 
Department. 

3.  In  sheeting   a   theodolite,    what   would    be   the   principal 

points  of  construction  to  which  vou  would  pay  atten- 
tion,  and  how  would  you  test  them? 

4.  Describe  carefully  the  adjustment  of  the  transit  theodolite. 

5.  Describe   the   level,    and   the   precautions  you    would   take 

in  using  it  to  ensure  accurate   work. 

6.  A  winze  is  sunk  on  a  vein  of  varying  underlie.     Describe 

your  method  of  survey,  and  give  field  notes. 

7.  The  taneents  of  a  10-chain  curve  include  an  anele  of  120^. 

Shew  now  to  set  the  curve  out  by  offsets  ana  deflection 
angles,  giving  the  necessary  calculations. 

8.  In    a   certain   traverse,    it    is    impossible    to   measuie    the 

lengths  of  two  sides  not  contieuous^  but  their  bearings 
and  lengths  of  other  sides  slim,  bearings  are  obtained. 
Shew  how  you  would  obtain  by  latitude  and  departure 
the  length  of  the  sides  and  area  of  figure. 

9.  Describe  any  method  of  ascertaining  the  True  Meridian. 

Subject — Mining  Law. 

All  questions  are  required  to  be  answered. 

1.  How    would    you    neutralise    the    fumes    arising    from    an 

explosion  of  nitro-gl^cerine  which  cannot  be  effectively 
disposed  by  ventilation? 

2.  How  should   cages   be  covered   for    protection    to    persons 

ascending  or  descending  shaft? 

3.  At  what  angle  should  ladders  be  placed  in  a  shaft  for  the 

convenience  of  miners?  What  space  should  be  allowed 
between  the  rungs  of  such  ladders;  and  what  ^pnce 
must  be  allowed  between  the  rungs  and  the  wall? 

4.  What  is  the  limited  length  of  rope  or  chain  ladders  which 

may  be  used  in  a  shaft  during  sinking  operations  P 
6.  In  raising  or  lowering  men,   what   is  the  limited   rate   of 

speed  at  which  a  ca^e  or  bucket  is  allowed  to  travel? 
6.  What  provision  is  required  to  be  made  in  a  mine  which  is 

liable  to  an  inundation  or  burst  of  water? 
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The  foUowinff  LLsts  of  Certificates  mnted  since  the  inception  of 
the  Board  of  EixarainerR  for  Mining  Managers*  Certificates  are  pub- 
lished in  accordance  with  a  Tesonition  passed  at  the  Interstate 
Conference  of  Boards  of  Examiners  held  in  Melbourne  in  March, 
1906:- 

SERVICE  Cei'tifirate»  of  Competency  granted  hy  the  Board 

fif  Examiners, 


No.  of 
Certificate. 


1. 

92 

2. 

92 

3. 

92 

4. 

92 

5. 

92 

6. 

93 

7. 

93 

8. 

93 

9. 

93 

10. 

94 

11. 

94 

12. 

94 

13. 

95 

14. 

95 

15. 

98 

16. 

98 

17. 

98 

18. 

98 

19. 

98 

20. 

99 

21. 

99 

22. 

99 

23. 

m 

24. 

1900 

25. 

1900 

26. 

1901 

27. 

1901 

28. 

1902 

29. 

1902 

30. 

1903 

31. 

1904 

32. 

1904 

33. 

190 1 

34. 

1906 

85. 

1906 

3(). 

1906 

37. 

1907 

Davien,  Joseph 
Ruffon,  Geo.  Donald 
Sinclair,  (ieorge  Peatie 
Heigh  way,  John  Felton 
Irvine,  Peter 
Daniel,  John 
Marshall,  John  Henry 
Aaron,  Gabriel 
Webb,  George 
Payne,  John  Greaves 
Wesley,  William  Henry 
Andrews,  Thomas 
Hichards,  Moses  John 
Richard,  Stephen  Eddy 
Stiib.<t,  Joseph  Thomas 
.McCrackan,  John 
Heery,  Luke 

Curtain,  C(»rneliufl  Henry 
Clerk,  Frederick  Malcolm 
Craze,  John 

Tilley,  George  Reynolds 
Hooper,  Thomas  Martin 
Vincent,  Thomas 
Brown,  William 
HosewHrne,  David  Davey 
Buddon,  William 
Yeatrs,  Alevander 
Ireland,  Mark 
Woolcock,  John 
Powell,  HobHrt  William 
Muir,  John  James 
Movie,  John 
Hidlev,  Jolin 
Brou^h,  Diinirl 
Herrill,  Samuel 
Barker,  Geornr^'; 
Wisrii,  Jofin  (•.  A. 


Date  of 

Certificate. 

28  Sep. 

1892 

'^B  Sep. 

1892 

•i8  Sep. 

1892 

28  Sep. 

1892 

28  Sep. 

1892 

29  Mar. 

lH9d 

29  Mar. 

1893 

29  Mar. 

1893 

29  Mar. 

1893 

8  Apr. 

1894 

3  Apr. 

1894 

3  Apr. 

1894 

17  Apr. 

1895 

5  Nov. 

1896 

20  Jan. 

1898 

20  Jan. 

1898 

5  Mar. 

1898 

13  Apr. 

1898 

14  Apr. 

1898 

25  Jan. 

1899 

17  Apr. 

1899 

17  Apr. 

1899 

17  Apr. 

1899 

9  Jan. 

1900 

4  Oct. 

1900 

1  Mar. 

1901 

29  Apr. 

1901 

22  Apr. 

1902 

23  Sep. 

1902 

5  May, 

1903 

27  Julv, 

1904 

5  Dec 

1904 

12  Dec. 

1904 

23  Apr. 

1906 

.  -23  Apr. 

1906 

24  July, 

1906 

6  Nov. 

1907 
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COLLIERY  CertifieaUt  of  Competency  granted  ky   Board  of 

Examiners,  • 


No.  of 
Certiflcate. 

Name. 

Date  of 
Certificate. 

ClaMb  of 
Certificate. 

1.  92 

2.  1907 
a  1907 

Brain,  Austin  Lionel  Beii- 

net 
Wallace,  Archibaltl  Camp- 

liell 
Williaras,  Thomas  James 

28  Sep.  1902 

23  Apr.  1907 

8  May,1907 

First  class 
Second  cIhss 
First  class 

CERTIFICATES   of    Competency   granted   by   the    Board    qf 

Examiner n. 


No.  of  Cer- 

tificaie. 

1. 

92 

2. 

92 

8. 

92 

4. 

92 

5. 

92 

6. 

92 

7. 

92 

8. 

92 

9. 

92 

10. 

92 

11. 

98 

12 

98 

la 

98 

14. 

93 

15. 

93 

16. 

93 

17. 

94 

18. 

94 

19 

95 

20. 

96 

31. 

99 

22. 

1900 

28. 

1900 

24. 

1900 

25. 

1900 

26 

1900 

27. 

1901 

2& 

1902 

Dunstan,  Alfre<l  John 
Ekl)org,  Benjamin  Plier- 

son 
Hill,  ChaHes 
Booth,  John  Robert 
Stapleton,  Michael 
Lewis,  Philip 
Hanlon,  Chnstopher 
Williams,  Luke 
Macandrew,  Harold 
Harris,  William 
Stapleton,  Michael 
Hanlon,  Christopher 
Potier,  Joseph  Matthew 
Hilder,  Alfred 
Matthews,  Peter 
Richards,  Stephen 
Brain,      Auiiitin       Lionel 

Ben  net 
Thor|>e,  Walter 
Williams,  Luke 
Leviugs,  Joseph  Henry 
Goodall,  Thomas  ('harle-^ 
Schloesser,  Rohert 
Nicholls,  Charles    Berres. 

ford 
Sale,  William  Rohf^rt 
William?,  Richard 
McPedke,  John 
Sawyer,  Basil 
Pro  vis,  John 


Date  of 
Certificate. 


28  Sep.  1892 
28  Sep.  189-2 


•28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 
28  Sep. 

28  Sep. 

29  Mar. 
29  Mar. 
•29  Mar. 
29  Mar. 
29  Mar. 

6  Sep. 
3  Apr. 


1892 
1892 
1H92 
1892 
1^*92 
1892 
1892 
1H92 
1893 
1893 
1893 
1893 
1893 
1893 
1894 


3  Apr.  1H94 
17  Apr.  1895 

6  May. 1896 
14  Apr.  18»9 
19  iM  ay  J  900 
19  Mav,190U 

19  May, 1900 

19  May, 1900 
1  Aug.  190<i 

20  Feb.  190! 
22  Apr.  1902 


Class  of 
Certificate. 


First  class 
Second  class 

Second  (;lass 
Second  class 
Second  class 
Second  class 
Second  class 
Second  class 
First  class 
First  class 
First  class 
First  class 
First  class 
Second  class 
Second  class 
First  class 
First  class 

Second  class 
First  class 
First  class 
Second  class 
First  class 
First  class 

Second  class 
Second  class 
First  class 
First  class 
First  class 
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CERTIFICATED  itf  Ctrnipeteney—nouixnaeA. 


lio.  of  Cer- 

Name. 

Dare  of 

CIebs  of 

tificate. 

Certificato. 

Certificate. 

29.  1902 

Bird,  Hobort  Clii^holm 

22  Apr.  1902 

Second  class 

30.  1902      ' 

Briggs,    Williarii     Albert 
John 

22  Apr   1902 

Second  class 

81.  1902 

Bttrtlett,  Wi Ilium  Henry 

•22  Apr.  I9<»2 

Second  class 

32.  1902 

Phoenix,  William 

22  Apr.  1902 

Secoml  class 

33.  1902 

Wright,  Herbert  E. 

22  Apr.  1902;  Second  class 

34.   1902 

Craze,  John 

30  Apr.  1902  Se«:ond  class 

36.  1903 

Waller,      Richanl      Fitz- 
arthur 

5  May, 1903 

First  class 

36.  1903 

Brie  kill  11,  Hector  Gordon 

5  MHy,1903   First  cla.nH 

37.   1903 

Burker,  Reginald  Fredk. 

5  May,190a  First  class 

38.  1903 

Vincent,  Thomas  Henry 

5  May ,1903 

First  class 

39.  1903 

Crittendon,  James  Henry 

5  May,1903 

First  class 

40.  1903 

Weston,  Eustace  Morinrtv 

12  Aug.  1903 

First  class 

41.   1903 

Cl«rk,  Lindesay  Colin 

31  Aug.  1903 

First  class 

42.   1904 

Martin,  Edward  Patrick 

17  Keb.  1904 

First  class 

43.  1904 

Herman,  Hynian 

29  Apr.  1904 

Fir.-t  class 

44.   1904 

Murray,  Russell  Mervyn 

29  Apr.  1904 

First  class 

45.   1904 

More,  George  Allan 

14  Oct.  1904 

First  clas- 

46.   1905 

Beamish,    William  Abra- 
ham 

3  Jan.  1905 

First  class 

47.   1905 

Andrews.  Th«.mRS  J. 

1  Maya905 

Sec'ond  class 

48.   1905 

Flitchcock,  William  E. 

1  May,  1 905 

First  class 

49.   1905 

Smith,  (leorge  Oliver 

18  Jm1v,1905 

First  class 

50.   1906 

Rockctt,  Hildreth  Peyton 

23  Apr.  1906 

Second  class 

51.   190ii 

Hales,  Hie-hard  Chiltnan 

23  Apr.  1906 

Second  class 

.52.   1906 

Dehenliaui   Art'iur  John 

28  June,1906 

First  cla^s 

63.   1906 

Coote.  Charles  Edward 

18  Ocr.  1906 

First  class 

64.   1907 

Murks,  Oscar  Sidney 

8  Mar.  1907 

First  class 

65.   1907 

Phrla-  ,  Bernard  Fredk. 

23  Apr.  1907 

Second  class 

56.   1907 

Molihp,    Arthur    Howard 
Pritrhard 

23  Apr.  1907 

First  class 

57.   1907 

Macartney,  Ross  Kenneth 

23  Apr.  1907 

First  class 

58.   1907 

Williams,  Th  jmas  James 

8  Mav,1907 

First  class 

59.   1908 

Hooke,  Arthur  Warner 

18  Mar.  1908   First  class 

60.   1908 

Adams,  Oliver  Linley 

25  Apr.  1908;  First  class 

61.   1908 

Seal,  Leonard  Presley 

19  Nov.  1908. 

First  class 

GEOLOGICAL    SURVEY   OF   TASMANIA. 


REPORT    OP    THE    GOVERNMENT    GEOLOGIST. 

Geological   Survey  Office, 

Launoeston,  let  June,  1909. 
Sir, 

X  HAVE  the  honour  to  present  my  report  for  the  year  end- 
ins  dlst  December,  190^. 
During  the  year  I  have  made  the  following  examinations  : — 

1.  The  Country    in    the    Vicinity    of    the    Great    Western 

Railway-line. 

2.  The  Gokifields  of  Lisle  and  Cradle  Creek. 

3.  The  Gunn's  Plains  and  Alma  Mineral  Districte,  North- 

West  Coa«t. 

The  report  on  Gunn's  Plains  was  not  finished  at  the  end 
of  the  year. 

Mr.  L.  K.  Ward,  B.B.,  Assistant  Government  Geologist,  has 
been  encaged  on  the  following  work  during  the  year  : — 

1.  Preparation    of    Bulletin    No.    3    on    the    Mt.    Farrell 

Mining    Field. 

2.  Exploration  of  the  Route  of  the  Great  Western  Rail- 

way Survey. 

3.  Geological  Survey  of  the  Tinfield  of  North  Dundas. 

The  preparation  of  the  North  Dundas  Bulletin  was  in  pro- 
gress at  tne  end  of  the  year.  Mr.  Ward^s  annual  report  is 
attached  hereto. 

Western   Exploration. 

For  the  first  three  months  of  the  year,  the  services  of  Mr. 
Ward  and  myself  were  utili.sed  by  the  Lands  Department, 
under  an  Exploration  Act  passed  by  Parliament  in  1907,  for 
or  towards  meeting  the   following  purposes,    viz.  : — 

1.  Exploring  the  country  lying  within  20  miles  or  there- 

abouts   north    and    south    of   the    route   surveyed    for 
the    Great    Western    Railway. 

2.  Constructing   tracks   and    means   of   crossing   rivers   to 

enable  prospectors  to  reach  any  apparently  mineral- 
bearing  places  which  may  be  mscoverea  or  are 
already   known. 

3.  Obtaining    a    report   upon — 

(a)  The  agricultural  land ; 
(6)  The  timber: 
(c)  The  minerals; 

(a)  The  scenery   and   probable   tourist   resorts   in   the 
region   to   be  explored. 

The  geological  survey  was  charged  with  the  duty  ot  explora- 
tion and.  reporting  upon  the  geological  and  scenic  features  of 
the  country  explored.  The  reports  wore  furnishtxi  to  the  Sur- 
veyor-General, and  published  in  the  report  of  the  Department 
of  Lands  and  Surveys  for  1907-8,  with  accompanying  topo- 
graphical and  geological  maps. 
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My  exploring  party  traversed  the  country  from  Tyenna  aa 
far  north  as  the  Oell  River,  and  west  to  the  Prince  of  Wales 
Range. 

Mr.  L.  K.  Ward  took  a  party  from  Gormanston  to  the  King 
William  Range.  I  started  from  Uobart  on  the  24th  January, 
and  returned  on  the  2nd  April;  Mr.  Ward  left  Launceston  ob 
the  18th  February,  and  returned  on  the  9th  of  April. 

Our  reports  deal  in  detail  with  the  geology  and  physiography 
ot  the  country  traversed^  and  it  would  be  out  of  place  to 
reproduce  them  here;  but  it  is  perhaps  advisable  to  refer  to 
the  results,  and  repeat  G«ome  of  the  published  observations^  in 
view  of  the  circumstance  that  the  publications  of  the  Mines 
Depai*tment  circulate  principally  among  those  interested  in 
mineral  exploration. 

Although  the  examination  of  this  terra  incognita  did  not 
result  in  any  important  discoveries  of  mineral,  the  journeys 
may  be  said  to  nave  been  useful  in  more  than  one  resoect. 
They  served  to  dispel  the  vague,  nebulous  ideas  which  nave 
so  long  floated  in  the  minds  of  many  respecting  the  mineral 
wealth  of  this  unknown  tract  of  country.  Souna  and  definite 
information  has  now  been  gained,  dissipating  the  haze  which 
engendered  false  hopes,  and  might  even  injuriously  affect 
public  i)olicy  itself.  It  is  now  known  that  tnough  sporadic 
and  limited  occurrences  of  ore  may  be  met  with,  the  geology 
of  the  area  is  such  as  to  forbid  the  hope  that  any  part  of 
it  will  ever  yield  a  first-class  mining  field.  However 
unpleaijant  this  conclusion  may  be,  it  was  worth  while  going 
to  the  trouble  and  expense  of  the  examination  necessary  to 
arrive  at  it.  It  is  better  to  know  the  worst  than  to  dream 
dreams.  Another  and  important  direction  in  which  the 
exploration  has  certainly  given  results  of  value,  is  the  oppor- 
tunity which  it  has  afforded  geologists  of  becoming  acquainted 
with  geological  features,  which  are  proving  of  the  utmost 
use  in  correlating  and  int<?rpreting  strata  in  the  mining 
fields  of  the  north  and  wes-t.  A  basis  has  been  in  this  way 
secured  for  conclusions  hitherto  only  drawn  tentatively  in  more 
than  one  mining  district.  Journeys  of  this  kind  are  a  neces- 
sity for  compiling  our  long-proposed  geological  sketch-map 
of  the  island,  and  connecting  stratigraphically  widely  separ- 
ated mineral  fields.  In  still  another  respect  the  explora- 
tion has  been  of  use,  namely,  in  placing  us  m  a 
position  to  produce  a  geological  section  of  nearly  the 
entire  width  of  the  island.  To  complete  the  travene 
the  line  requires  to  be  continued  down  the  Gordon  from  the 
Serpentine  River  and  to  Point  Hibbs  on  the  West  Coast ;  and 
further  north,  from  the  Frenchman's  Cap  to  Mt.  Darwin  and 
Macquario  Harbour.  The  latter  traverse  would  enter  the 
known   mineral   bolt  at   the   Darwin   Range. 

I  am  of  opinion  that  this  kind  of  traverse  should,  in  future, 
form  a  permanent  feature  of  the  work  of  the  Geological  Sur- 
vey. The  best  time  for  undertaking  them  is  in  the  summer, 
when  the  weather  is  favourable  for  exploration  in  the  high- 
lands. I  strongly  advise  that  they  be  incorporated  as  an 
integral  part  of  the  functions  with  which  the  survey  is  charged. 
They  will  result  in  placing  our  knowledge  of  the  structure  of 
mining  fields  on  a  broad  and  sound  basis,  and  are  in  essential 
harmony  with  the  basic  principle  which  underlies  all  geodetic 
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survey  work,  namely,  to  prooeed  from  the  wh(^  to  tlie  part ; 
not  fr(Hn  the  part  to  tEe  whole.  To  confine  operations  to 
separated  mining  fields  and  to  neglect  the  structure  of  the 
intervening  country,  is  to  reverse  this  important  rule,  and 
cloud  our  knowledge  of  the  mining  areas  themselves  with 
partial,  empirical  interpretations. 

The  methods  here  insisted  upon  are  in  unison  with  those 
officially  adopted  by  the  United  States  Geological  Survey, 
an  organisation  which  stands  in  the  first  rank  as  regards 
broad  and  enlightened  practice.  It  may  be  permitted  in  this 
connection  to  quote  a  few  prei;nant  sentences  from  the  instruc- 
tions which  it  places  in  the  hands  of  its  officers  : — 

"  In  field  study  of  economic  mineral  deposits,  the  geologist 
should  bear  in  mind  that  his  results,  to  have  their  greatest 
value,  must  be  based  on  a  thorough  knowledge  of  the  geologic 
relations  of  the  deposits.  If  he  does  not  obtain  this  know- 
ledge, his  work  will  be  a  more  or  less  complete  failure,  no 
matter  how  many  facts  he  may  ascertain  regarding  the 
deposits  themselves,  if  time  for  the  study  of  a  deposit  is 
limited,  a  contiiderable  share  should  be  devoted  to  the  general 
geolojgy  of  the  district  in  which  it  occurs — ^to  its  geologic  and 
physiographic  history — although  these  matters  may  to  the 
superficial  observer  appear  to  have  little,  if  any,  bearing 
on  the  subject  under  investigation." 

Such  exploratory  traverse  work  might  also  be  made  of  service 
to  the  cause  of  education  by  attacking  to  the  party  as  cadet  or 
assistant  a  university  science  student,  who  would  be  glad  to 
join  in  the  work,  gaining  experience  for  himself,  and  con- 
tributing to  the  final  report  in  the  form  of  maps  or  observa- 
tions. 

As  an  example  of  a  traverse  of  this  sort,  I  might  instance 
one  across  the  country  between  the  Forth  and  Mt.  Farrell. 
This  would  embrace  an  area,  the  geological  structure  of  which 
is  but  little  known.  It  would  assist  in  the  seologic  inter- 
pretation of  the  country  lying  further  north.  It  would  pass 
across  mineral-bearing  strata,  and  it  would  connect  the 
mining  fields  of  Farrell  and  Middlesex.  The  impending 
investigation  of  the  Mt.  Balfour  ore-deposits  will  also  be 
inoompTete  without  an  examination  of  the  hinterland  to  the 
immediate  east  of  the  mining  field  proper.  It  has  been  neces- 
sary to  make  these  comments,  because  individuals  have  repre- 
sented to  me  how  improper  it  is  that  geological  journeys 
should  be  taken  into  areas  where  mineral  occurrences  are  not 
likely  to  be  of  importance.  This  objection  is  basecl  princi- 
pally <m  imperfect  acquaintance  witn  the  principles  of  our 
invest ig^ations.  Slight,  and  perhaps  unusual,  indications  ^  in 
any  given  district  often  assist  greatly  in  interpreting 
normal  deposits  elsewhere  |  and  observations  of  the  outcrops 
and  boundaries  of  ideologic  systems,  wherever  they  may  be 
found,  are  of  sruiding  value  in  estimating  the  economic 
importance  of  the  strata  met  with  in  the  mining  fields. 
Unless  a  fund  of  reliable  data  has  been  collected,  from  which 
oonclusions  can  be  drawn,  the  mere  inspection  of  mine  work- 
ings yields  minimum  results. 

The  exploration  journey  this  year  showed  that  below  the 
Permo-Carboniferous  mudstone*;  and  mudstone  conglomerates 
whieh  flank  the  Tyenna  and  Russeirs  Falls  River  valley  lies 
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the  Ordovician  limeetonej  which  has  survived  as  far  east  as  the 
Junee  River.  Exposures  of  this  limestone  were  seen  on  the 
Humboldt  Divide,  in  the  Florentine  Valle>r,  and  in  the  valley 
of  Kasselas.  Further  west  it  was  noticed  in  the  valley  ot  the 
Denison  River.  Approaching  the  summit  of  the  above  divide, 
it  attains  an  elevation  of  zO(K)  feet  above  sea-level.  In  the 
valley  of  the  Florentine  its  exposures  are  1400  feet  above  sea- 
level;  and  in  the  valley  of  Rasselas,  between  1600  and  1600 
feet.  As  it  is  also  met  with  in  the  Franklin  River  valley  and 
along  the  Lower  Gordon,  extending  also  to  near  Point  Jdibbs, 
on  the  West  Ooa.st,  it  was  evidently  at  one  time  continuous 
over  the  greater  part  of  the  area  now  occupied  by  the  island. 
Limestone,  apparently  belonging  to  the  same  formation,  occurs 
in  the  south,  at  the  New  River;  and  in  the  north,  on  the 
Sophia  River.  Blythe  River,  Leven  River,  at  Gunn's  Plains, 
Mole  Creek,  Chudleigh,  Railton,  Winkleign,  and  Beaoonsfiekl. 

The  fossil  contents — ^Actinoceras,  the  coral  Tet radium  (Dana), 
Raphistoma,  Orthis  lenticularis  (P) — ^have  caused  these  strata  to 
be  referred  to  the  Ordovician ;  and  in  Tasmania  they  are  con- 
sidered to  be  at  the  base  of  that  system. 

At  Railton,  in  the  north  of  the  island,  the  limestone  rests 
unconformably  upon  Cambrian  sandstone^  containing  the 
characteristic  Upper  Cambrian  trilobite,  Dikelooephalus :  and 
on  the  Humboldt  Divide  and  on  the  flank  of  Tim  Shea  (Mt. 
Stephens)  yellow  sandstones  with  the  same  fossil  form  appar- 
ently under'ie  the  same  calcareous  strata.  Near  the  Hiim- 
boldt  Mine,  at  the  foot  of  the  Needles,  cherty  and  chocolate- 
coloured  .siliciiied  slate  of  presumably  Cambrian  age  can  be 
seen  to  pass  below  Tim  Snea  and  the  overlying  limestone, 
hea<liiror  m  a   north-we-it  direction   for  the  Florentine  Valley. 

In  the  valley  of  Rasselas  the  limestone  which  forms  its 
floor  is  undorlaid  by  the  pebbly  f^andstone  qunrtzite  and  con- 
glomerate beds  which  rise  into  the  Thumbs,  Mt.  Wright,  and 
the  Denison  l^anse,  and  which  are  int<^rpreted  as  beins:  of 
Cambrian  age.  The  Gordon  lliver  crosses  bars  of  this  lime- 
stone, which  here  strike®  N.  25°  W.,  and  dips  north-east  at 
an  angle  of  about  70°.  The  strike  of  the  underlying  oon- 
plomerate  series  to  the  west  is  similar,  and  the  dip  is 
in  the  same  direction;  but  the  angle  of  the  latter 
is  only  50  degrees.  To  the  same  system  belongs  the  lime- 
stone which  at  Beaconsfield  overlies  the  sandstone  and  con- 
glomernte  beds  traversed  by  gold  quartz  reefs  in  the  Tas^ 
mania    and    other   mines. 

The  limestone  at  the  Upper  Blythe  Kivor  also  repose-  on  the 
conglomerates  and  slate  series  which  enclose  the  well-known 
copp<'r  and  iron-or<»  deposits.  The  Gunn's  Plains  limestone, 
too.  rests  on  the  cnpriterous  breccia  and  slate  series  of  the 
Dial  Range.  It^s  relations,  therefore,  seem  to  be  fairly  con- 
stant everywhere,  making  allowance  for  lithf>logical  difFe"-- 
ences  in  the  conglomerates ;  and  it  consequently  becomes  highlv 
important  to  fix  itxS  position  in  the  geological  record  witn 
certainty.  The  exploration  journey  has  been  of  value  in  this 
respect,  and  in  throwing  light  on  the  one  hand  on  the  relati<H]s 
between  the  Cambrian  and  the  Ordovician,  and  on  the  other 
between  the  Cambrian  and  the  Algonkian. 

What  is  probably  the  T.ower  Cambrian  is  represented  bv  the 
sandstone  and  conglomerate  beds  of  which  the  Denison  Range 
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is  oompoijed,  beautifully  exposed,  and  forming  an  easily 
recognisable  belt  between  tne  Ordovician  of  tne  valley  of 
Ra»elas  on  the  east,  and  the  Pre-Cambrian  schist  region  on 
the  west. 

As  a  result  of  these  journeys,  precise  observations  of  the 
boundaries  of  a  large  part  of  the  schist  region  have  been 
made  for  the  first  time  in  the  history  of  Tasmanian  geology, 
and  the  true  nature  and  age  of  the  schists  themselves  ascer- 
tained. 

Once  the  Denison  Range  was  crossed,  sucoe.<«ive  chains  of 
the  quartsite  and  sericitic  schists  continued  with  a  dreary 
monotony  as  far  west  as  the  expedition  penetrated,  and  it 
Appears  that  they  extend  still  further  west  to  the  coast  ib^olf, 
interrupted  on  the  meridian  of  Pillinger  and  Darwin  by  the 
schistose  rocks  of  Lyell^  which  are  a  younger  series,  and  have 
an  entirely  di£Perent  origin. 

As  regards  the  mineral  resources  of  the  country  traversed, 
it  is  peraaps  not  safe  to  siiegest  the  absence  of  mineral  from 
parts  of  the  country  not  absolutely  on  the  route  which  was 
fc^owed.  Ore-deposits  may  possibly  be  discovered  at  i  olate<l 
spots,  provided  tnat  igneous  rocks  favourable  to  the  deposi- 
tion or  ore  are  found  to  exist  in  the  vicinity.  I  have  been 
informed  that  serpentine  occurs  on  the  Boyes  River,  on  the 
west  fall  of  the  Denison  Range.  Possibly  some  mineral  veins 
may  be  found  in  that  neighbourhood.  Some  gold-ben  ring 
schist  was  found  at  the  Gell  River  by  Mr.  J.  L.  A.  Mooro, 
and  a  little  work  might  very  well  be  done  at  this  spot  with 
a  view  of  ascertaining — firstly,  whether  the  schist  there  is 
solid  and  undisturbed ;  and  secondly,  whether  any  formation 
can  be  found  or  signs  of  lode-action  traced.  The  minute  par. 
ticles  and  streaks  of  gold  observed  were  in  the  substance  of 
samples  of  ordinary  sericitic  quartzite  schist,  such  as  forms 
miles  of  mountain  ranges  to  the  west. 

Apart  from  the  above,  only  unimportant  occurrences  of 
pyrites  were  met  with  in  the  schist  area.  The  conclusion  was 
irresistible  that,  failing  the  discovery  of  favourable  igneous 
rock,  the  hope  of  any  important  mining  field  springing  up  on 
the  line  of  route  taken  by  the  expedition  is  extremely 
slender.  Moreover,  the  regularity  of  the  contours  of  the 
mountain  crests,  and  other  surface  outlines,  indicated  no 
change  in  the  ojeology  of  the  country  further  west  and  south 
within  a  considerable  distance  of  the  route.  In  the  absence 
of  the  acid  eruptions  of  the  West  Coast  Range,  or  of  such 
rocks  as  the  great  granite  masses  of  Heemskirk,  and  the 
Meredith  Range  and  other  similar  foci  of  ore-concentration, 
a  sanguine  forecast  for  this  great  schist  area  is  not  justifiable. 
The  scattered  occurrences  of  alluvial  gold  which  nave  been 
reported  from  time  to  time  from  the  Gordon,  Franklin,  and 
Jane  rivers,  whilo  denoting  that  a  little  deposition  has  taken 
place,  are  not  su^cient  to  shake  the  main  conclusions  arrived 
at.  Once,  however,  the  Lyell-Darwin  meridian  is  reached, 
conditions  are  entirelv  changed,  and  a  true  mineral  belt  is 
entered.  A  good  deal  of  limonite.  or  bog  iron  ore.  was  seen 
in  ihe  Florentine  Valley,  and  these  occurrences  appear  to  have 
been  trenched  and  otherwise  prospected,  in  the  hope  that  they 
would  prove  to  be  outcrops  of  mineral  lodes.  It  is.  however, 
for  the  most  part  an  impure  yellow  hydrated  oxide  of  iron. 
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mixed  with  ferruginous  clay,  and  a  wash  of  quarts  and 
quartzite  stones,  without  indications  of  any  lode  mineral. 

At  the  eastern  baee  of  the  Needles,  however,  tlie  Cambrian 
slates  and  quartzites  are  traversed  by  copper  and  lead-bearing 
lodes.  A  copper-ore  outcrop  was  discovered  in  1891,  and  at 
different  times  some  work  has  been  done  in  connection  with 
this  lode.  Three  openings  have  been  made  on  it  at  intervals 
over  a  vertical  distance  of  about  160  feet.  In  the  open  cross. 
cut  at  the  outcrop^  the  lode  is  4  feet  wide,  and  consists  of  a 
gangue  of  quartz.^  barites,  and  calcite  enclosing  narrow  veins 
of  copper  pyrites,  accompanied  by  a  little  galena  and  cine 
blende.  About  60  feet  below  this,  a  drive  has  been  com- 
menced on  the  lode,  which  is  9  to  10  inches  wide  in  a  gangue 
of  (|uartz  and  carbonate  of  iron,  with  spurs  of  quarts  pro-' 
jectmg  into  the  country  from  an  irregular  ill-definea  hanging- 
wall.  At  the  entrance,  a  spur  of  quartzose  veinstone  appears 
to  have  yielded  most  of  the  copper  ore  which  was  obtained. 

About  100  feet  below  this  is  the  adit-level,  which  has  been 
driven .  along  a  well-defined  foot-wall.  In  Uie  face,  the  lode 
is  2i  to  3  feet  wide,  consisting  of  barren  quartz  and  spathic 
bands  6  to  9  inches  in  width,  separated  by  lode  slate.  A 
cross  course  traverses  the  drive  a  few  feet  from  the  end, 
following  the  strike  of  the  country  strata  N.  70^  W.  The 
country-rock  is  indurated  chocolate-coloured  slate  and  quartz- 
ite,  dipping  north-easterly,  and  evidently  its  prolongation 
westerly  passes  below  Tim  Shea  and  the  Humboldt  Divide. 
It  must  be  referred  to  the  Cambrian.  A  gossan  outcrop  was 
discovered  by  Mr.  Clark  north  and  east  of  the  copper  lode, 
and  parallel  with  it.  A  shaft  has  been  sunk  on  this,  and  a 
few  trenches  cut,  without  disclosing  anything  beyond  the 
iron  oxide.  Southwards,  and  also  parallel  with  the  principal 
lode,  a  galena-oopper  locie  has  been  found  and  trenched.  The 
gossan  outcrop  above  mentioned  has  shed  boulders  of  limonite 
over  the  hillside,  and  it  is  almost  certainly  the  upper  part 
of  a  lode. 

Whether  these  lodes  are  dominantly  copper  or  galena  lodes 
cannot  be  stated  until  more  work  is  done  on  them.  A  wide 
gosKan  band  occurs  on  the  track  between  the  mine  and 
Tyenna,  but  no  work  has  been  done  on  it.  This  belt  was  the 
only  zone  in  which  I  met  with  decided  indications  of  ore- 
deposit^s,  and  there  would  seem  to  be  some  possibilities  in  it. 
A  system  of  be<l8  traversed  by  defined  lodes  carrying  appreci- 
able quantities  of  copper,  &c.,  cannot  well  be  passed  over  by 
the  prospector.  The  country  at  the  base  of  the  Needles  ana 
Tim  Shea  is  covered  with  timber,  and  the  track  to  the  mine 
from  Tyenna  is  badly  overgrown.  Having  in  view  the  fact 
that  undoubted  ore  occurrences  exists  it  is  highly  desirable 
that  this  track  be  kept  open. 

These  journeys  may  prove  of  use  to  prospectors  by  indicat- 
ing to  them  the  routes  which  will  best  give  access  to  the 
mountainous  wilderness  which  they  wish  to  explore,  and  by 
giving  them  some  reliable  notion  of  what  they  may  expect  to 
meet  with.  Tracks  leading  into  the  heart  of  tW  country 
have  been  staked  out.  and  can  be  easily  followed.  It  is 
scarcely  necessary,  and  perhaps  not  possible,  to  keep  all  the 
tracks  open.  They  have  mostly  been  of  an  exploratory  nature. 
made  with  a  view  of  ascertaining  whether  the  country*  would 
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warrant  much  expenditure  on  them.  When  it  has  been 
decided  which  routes  will  be  the  main  lines  of  communication, 
those  selected  will  have  to  be  kept  clear  and  open,  and  fooa 
depdts  established  at  suitable  central  spots.  The  provision 
difficulty  is  the  principal  bar  to  the  prospector.  He  cannot 
carry  on  his  bacK  all  the  requisite  food:  andj  unless  he  can 
replenish  his  stock  somewhere  near  his  field  of  operation,  he  is 
Qc^  in  a  position  to  make  any  serious  attempt  to  enter  and 
tarry  in  the  great  desolate  land. 

It  will  be  noticed  that  the  exploration  journeys,  and  the 
preparation  of  reports  thereon,  occupied  the  greater  part  of 
the  first  half  of  the  year,  reducing  the  time  available  for 
current  examinations  of  mining  districts.  Under  the  cir- 
cumstances, this  was  unavoidable. 

Visit  to  Zeehan. — ^In  my  last,  I  accompanied  you  in  a  jour- 
ney to  Zeehan,  which  you  made  in  response  to  a  telegram  of 
urgency  received  from  that  town  asking  for  immediate 
remedial  measures  to  cope  with  the  situation  created  by  the 
temporary  suspension  of  the  smelting  works  there. 

The  result  of  the  journey  was  embodied  in  a  joint  report. 
Mindsters  had  ali^ady  decided  in  principle  on  the  question  of 
granting  an  advance  to  the  smelters.  When  this  was  given 
e£Pect  to  the  critical  situation  was  dissipated;  however, 
information  was  gained  on  the  spot  which  may  be  useful  in 
the  future. 

Lisle  and  Cradle  Creek  Goldfields. — In  July  and  September 
I  examined  this  district,  famous  for  having  been  tne  most 
important  alluvial  field  ever  worked  in  Tasmania.  At  one 
time  it  had  a  population  of  2500.  The  Bessell  Bros,  dis- 
covered it  in  December,  1878,  and  there  was  an  immediate 
rush  of  miners  to  it.  and  a  consequent  enormous  output  of 
alluvial  gold.  This  feverish  activity  lasted  for  three  or  four 
years,  and  then  the  number  of  workers  gradually  decreased, 
until  to-day  ^there  are  not  more  than  a  couple  of  dozen.  The 
total  yield  of  the  field  to  date,  according  to  the  most  trust- 
worthy accounts,  approximates  to  a  quarter  of  a  million 
ounces;  and  this  has  been  won  from  a  fraction  of  a  valley 
floor  not  more  than  a  mile  and  a  half  square.  The  bed  of 
the  main  creek  and  rich  terraces  of  detritus  on  the  eastern 
iide  of  the  valley  have  produoe<:l  the  bulk  of  the  gold.  A  por- 
tion has  also  been  won  from  creeks  and  terraces  on  the  oppo- 
site side.  As  might  be  expected,  the  workings  in  the  main 
creek  have  been  the  largest  producers.  The  terraces,  though 
they  were  exceedingly  rich  in  places,  have  not  yielded  any- 
thing like  the  same  amount,  and  the  best  gold  in  them  was 
obtained  from  the  few  feet  of  clayey  wash  lying  on  the  bot^ 
torn,  though  it  was  present  also  in  the  upper  part  of  the 
terrace,  consisting  ot  angular  and  sub-angular  hill  drift. 
The  floor  of  the  valley  is  granite,  always  sort  granite  in  the 
workings,  of  the  Golconda  and  Camden  Plains  type.  This 
rock  extends  up  the  slopes  of  the  surrounding  hills  for  a 
beieht  of  400  or  oOO  feet,  and  then  junctions  with  slate  and 
sandstone.  The  invasion  of  these  sedimentary  rocks  by  the 
granite  has  silicified  them,  and  given  birth  to  abundant 
secondary  mica  and  incipient  audalusite.  The  actual  con- 
tact is  concealed  below  a  heavy  overburden^  of  clay  and 
detritus,  greatly  imp^ing  prospecting  operations.     Although 
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these  sedimentary  strata  are  traversed  by  some  veins  of 
quartz,  from  some  of  which  perhaps  gold  is  not  entirely 
absent;  specimens  of  cold-bearing  quartz  are  practically 
absent  from  the  alluvial  workings.  Theee  would  mndoabtedly 
have  been  abundant  if  the  gola  won  had  been  derived  from 
ordinary  quartz  reefs.  The  inference,  accordingly,  appears  to 
be  a  legitimate  one — that  the  metal  has  come  rrom  ^  soft 
seams  of  mica  or  kaolin  in  the  granite,  or  from^  either 
soft  fornintions  or  impregnations  at  or  near  the  granite  con- 
tact. It  will  not  be  easy  to  prospect  these  owing  to  the  over- 
burden, which  uniformly  hides  the  contact  line  and  covers  the 
hill  sides,  and,  when  found^  the  distribution  of  gold  in  them 
may  turn  out  to  be  irregular.  Nevertheless,  the  probability  is 
that  in  places  they  will  be  found  rich  enough  to  work.  Where 
so  much  gold  has  been  shed  in  such  a  limited  area,  it  does 
seem  likely  that  large  quantities  of  it  have  been  left  in  siiH. 
Two  miles  north-west  of  Lisle  are  the  Cradle  Creek  and 
Tobacco  Creek  sections^  on  the  latter  of  which  gold  was  dis- 
covered 18  months  before  the  discoveries  at  Lisle.  The  two 
creeks  have  returned  about  2C)00  ounces  of  gold.^  Three  or 
four  years  after  work  was  started  at  the  Lisle  diggings  a  rush 
took  place  to  these  creeks>  but  the  reefs  or  veins  which  shed 
the  gold  wore  not  found.  The  natural  features  of  the  coun- 
try indicate  clearly  that  the  gold  which  has  been  obtained 
from  the  two  creeks  was  derived  from  quartz  reefs  or  veins 
in  the  hill  which  separates  them.  The  Ordovician  country 
south  of  Lisle  consists  of  ancient  sandstone  and  slate  strata, 
which  are  traversed  here  and  there  by  dykes  of  hornblendic 
granite,  usually  in  an  advanced  stage  of  decomj>osition.  These 
have  probably  some  connection  with  the  cranite  of  Lisle  to 
the  north,  and  of  Diddleum  and  Camden  Plains  to  the  south. 

yorth-West  Coast  Mininfj  Fields. — In  October  and  November, 
T  examined  the  mineral  districts  of  Gunn'e  Plains  and  Alma, 
and  at  the  same  time  visited  some  mineral  ocourrences  at 
Stowport. 

Some  work  has  been  carried  on  at  Gunn's  Plains,  on  Copper 
Creek  ('charte<l  as  Walloa  Creek).  An  upper  adit  has  inter- 
sected a  copper  ore  lode  5  feet  wide,  with  a  siliceous  brecciated 
slate  ganguo.  bearing  south-east.  In  a  lower  adit,  what 
appears  to  bo  the  same  lode  has  been  intersected,  carrying 
a  sprinkliniT  of  copper  and  iron  pyrites  in  a  calcite  and  slate 
matrix.  Nothing  has  been  done  bevond  cut<:ing^  the  lode 
at  thoso  points  and  trenchino:  at  .siirfaco.  so  that  it  remains 
now  to  prove  the  value  of  the  lode  by  driving  on  it«  course 
and  opening  it  up.  A  few  other  mineral  indications  exist  in 
the  district,  but  none  of  such  definite  character  as  the  Copper 
Creek  ]ode<;.  Most  informativo  knowledge  was  gained  on  this 
journey  of  the  geology  of  tho  country  in  which  these  ores 
occur.  The  Dial  Rango  series  of  tuffs,  breccias,  and  con- 
glomerates have  been  recognised  as  occupying  a  well  under- 
stood position  in  tho  geological  record.  The  knowledge  of 
their  possibilities  a8  foci  of  ore-distribution  may  be  expected 
to  contribute  to  important  economic  results  in  the  explora- 
tion  of  other   areas   of  similar   structure. 

Some  of  the  peculiar  breccias  of  the^  Dial  have  been  recog- 
nised this  year  by  the  Assistant  Geologist  in  the  Dundas  field, 
and   as  the  porphyroids  prevalent   in  the   former   district  are 
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known  to  occur  at  Bell  Mount,  it  is  probable  that  they  con- 
tinue also  to  the  Black  Bluff  and  Stormount  areas,  and  will 
be  found  there«  too,  to  be  associated  with  minerals  worth 
*ooking  for.  It  ia  the  same  geological  complex  which  Aldoses 
the  lo^s  of  the  copper  ore  mine  at  Alma,  between  the  Forth 
and  Wilmot  Rivers.  Exploratory  work  has  lately  been  €k>ne 
there  by  the  Alma  Prospecting  Syndicate,  in  the  shape  of 
sinking  on  a  gossan  outcrop,  and  driving  to  intersect  its 
downward  extension.  A  little  surface-cutting  has  been  carried 
out  on  an  outcrop  of  barytes  on  this  property. 

A  visit  to  Stowport,  fortified  by  the  observations  made  at 
the  Dial  and  Alma,  disclosed  that,  though  the  igneous  breccias 
are  absent  there,  the  slate,  conglomerate,  and  quartzite  strata 
comprising  the  country  near  the  Blythe  River  belong  to  the 
same  geological  system.  At  Stowport,  however,  they  api»ear 
to  be  within  the  rang^e  of  influence  of  the  granite  invasion, 
as  the  ordinary  Devonian  granite  is  exposed  on  their  southern 
limit.  The  precise  limits  of  the  respective  influences  of  the 
porphyroids  and  granite  need  further  study  before  the  genesis 
of  many  of  our  ore^eposits  can  be  properly  understood.  It 
seems  a  pity  that  exploration  work  has  been  suspended  at  the 
Rutherford  mine  before  it  was  really  completed.  All  through 
these  coastal  shows  the  same  unfinished  state  of  things  prer 
vails.  Prospecting  or  development  work  has  not  beenpu^ied 
to  a  definite  conclusion,  ancf  consequently  it  cannot  be  said 
whether  the  ooaet  is  likely  or  not  to  embrace  mining  districts 
of  value.  AH  that  can  be  stated  for  the  present  is  that  there 
is  a  field  for  prospecting  work,  and  that  the  indications 
encourage  peiiMcveranoe.  The  geological  examination  leads 
<me  to  recognise  a  wide  area  in  which  the  conditions  for  ore- 
deposition  appear  to  have  existed. 

Oil  Shales. — In  pursuance  of  your  instructions,  I  prepared, 
in  December,  an  account  of  the  oil  shales  occurring  in  Tas- 
mania for  th«?  Commonwealth  HtatisticiaAi.  This  report 
embraced  information  respecting  the  Tasmanite  shale  of  the 
Mersey  district,  the  kerosone  shale  or  cannel  coal  of  Preolenna. 
and  the  cannel  or  pelionite  of  Barn  Bluff.  A  copy  is  appended 
hereto. 

Geology  of  Tasmnnia. — In  accord  with  the  practice^  which 
has  been  adopted  of  furnishing  the  Commonwealth  Statiatician 
with  a  succinct  account  of  the  geolojry  of  the  island,  brought 
up  to  date«  at  the  end  of  each  year,  I  compiled  a  revised 
sketch  of  the  outlines  of  our  geology,  as  far  as  has  been  worked 
out  to  the  end  of  December.  The  enlarged  area  taken  in  by 
our  recent  exploration  journeys  and  other  field  work  has  added 
to  our  knowledge,  and  in  some  points  necessitated^  revision  of 
some  hitherto  acceptcxl  parte  of  the  stratigrnphical  record. 
As  fresh  knowledisje  is  guincnl  with  successive  years,  such 
adjustments  must  be  expected  from  time  to  time. 

Office. 

The  correspondence  this  year  embraced  2326  letters,  reports, 
Ac.,  in  and  out.  The  office  library  has  been  added  to  by 
bulletins,  reports,  and  other  publications  received  from  the 
geological  surveys  and  mines  aepartments  of  other  countries, 
and   our   reports   have   been    duty    transmitted    to    them    in 
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exchange.  Acknowledgment^  with  thanks,  is  tendered  to  the 
proprietors  of  the  tollowing  papers : — "  Daily  Teleeraph," 
"  Daily  Post.  "  Launoeston  Examiner,"  "  Zeehan  ana  Diin- 
dae  Herald,  ''Australian  Mining  Standard,"  **  Queens- 
land Mining  Journal/'  "New  2^aland  Mines  ReoHd,* 
"  Now  York  Engineering  and  Mining  Journal,'*  "  Mining 
Journal,"  (London),  "Australian  Mining  and  Bngineer. 
ing  Review.''  The  collection  of  ores  prepared  for  Dr. 
E.  Weinschenk,  University  of  Munich,  was  completed  and 
despatched.  Special  thanks  are  due  to  the  Mount  Lyell  Miiu 
ing  and  Railway  Company  the  Mt.  Bischoff  Tin  Mining 
Company,  the  Magnet  Silver  Mining  Company,  and  the 
Anchor  Mines,  Limited,  for  their  assistance  in  making  this 
collection  as  representative  as  {>ossible. 

Every  opportunity  is  taken  in  the  field^  to  gather  material 
for  sucn  collections;  but  the  demands  are  increasing,  and  it  is 
becoming  increasingly  difficult  to  satisfy  them,  for  many  of  the 
localities  are  visited  but  seldom.  Care  is  being  taken  to 
restrict  these  donations  to  public  institutions,  or  authors,  who 
will  make  a  bond  fide  use  of  the  material. 

Mr.  F.  S.  Grove  was,  to  the  end  of  the  year,  still  occupied 
with  renewals  to  the  Mt.  Cameron  Water-race.  From  the 
beginning  of  April,  Mr.  W.  D.  Reid  acted  as  clerk  and  drafts- 
man to  my  entire  satisfaction. 

The  question  of  office-accommodation  is  still  pressing,  and 
can  apparently  only  be  disposed  of  by  hastening  the  erection 
of  the  new  technical  school  building,  when-  the  school  staff 
and  students  will  vacate  their  present  quarters  in  the  Public 
BuildinjB^,  and  enable  at  least  two  additional  rooms  to  be 
occupied  by  the  Geological  Survey.  One  room  is  required 
for  the  As«;ifitant  Government  Geologist  and  for  the  drafting 
in  connoction  with  his  maps  and  a  workroom  for  depositing 
and  tostinp:  ores  and  rocks.  These  rooms  can  be  secured  in  tho 
building:  quite  adjacent  to  the  present  offices.  It  is  hoped  that 
this  will  become  prnctirablo  without  any  great  further  post- 
ponement. 

With  our  newly  organised  system,  an  increasing  attention 
is  boins:  devoto^l  to  surveying  and  mapping,  and  this  inevitably 
rendors  inorease<l  drafting  assistance  necessary.  With  a  single 
draftsmaTi  if  seems  impossible  to  keep  up  with  current  work 
or  to  undertake  the  preparation  of  such  further  maps  as  the 
mining  community  and  the  pliblic  jrenerally  are  entitled  to 
expect.  We  have  in  view  spooial  mapfj.  which  it  is  intended  to 
issue  as  soon  as  drafting  facilities  exist,  such  as  mapjs  showing 
the  distribution  of  ores  in  tlio  island,  mar>s  illustrating  the 
distribution  of  igneous  rooks,  t^-c.  ;  anH  there  is  the  further 
important  work  of  issuing  a  new  map  of  the  geolofry  of  Tas- 
mania. This  Intter  can  onlv  be  thought  of  when  we  are  able 
to  keep  a  draftsman  at  work  on  an  office  chart,  transferring 
the  field   results  as  they  romo   in. 

As  large  areas  are  continually  coming  under  observation, 
with  tlie  result  that  the  numping  becomes  a  very  important 
part  of  our  system  of  work,  additional  assistance  in  this 
respect  app<>ars  to  be  imperative  if  any  reasonable  standard  of 
efficiency  is  to  be  maintained.  The  further  accommodation 
mentioned  above  in  this  report  will,  in  any  case,  become  more 
urgent  than  ever. 
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Geological  Survey  Collections. 

The  minerals,  ores,  and  rocks  collected  from  time  to  time 
in  the  field  have  of  necessity  accumulated  to  an  extent  which 

Erevents  their  storage  in  the  office,  and  most  of  them  have 
ad  to  be  put  away  in  boxes  and  bags  in  the  Government 
Store,  where  they  are  difficult  of  access,  and  altogether  hidden 
away  from  the  public. 

An  opportunity  now  presents  itself  for  their  conservation 
and  display  in  the  Victoria  Museum,  Lnunceston,  which  has 
recently  been  enlarged  (with  Parliamentary  funds)  for  the 
additicm  of  a  mineral  gallery,  which  it  is  intended  to  arrange 
so  as  to  represent  the  mineral  resources  of  the  State.  The 
survey  collections  could  undoubtedly  be  housed  there,  and  be 
displayed  with  advantage  to  the  State.  The  transfer  would 
relieve  the  office  from  overcrowding  with  specimens,  and  would 
also  .turn  to  real  use  the  collection  at  present  lying  idle  in  the 
store.  It  would  also  place  representative  ores  and  products 
in  a  position  where  they  coula  always  be  seen  by  the  public, 
and  easily  referred  to  by  the  Department. 

The  want  of  ability  to  refer  auickly  to  any  of  the  specimens 
stored  is  an  inconvenience  whicn  is  at  present  seriously  felt  by 
the  geologists.  I  venture  to  suggest  that,  under  proper  con- 
ditions, the  arrangement  here  proposed  would  prove  or  benefit 
to  the  public,  the  State  generally,  and  the  Department  in 
particular.  It  would  be  necessary  to  devote  a  little  time  to 
the  arrangement  of  oollections,  but  perhaps  not  more  time 
than  is  lost  at  present  when  reference  is  required  to  specimens 
which  are  packed  up. 

Analytical  Work. 

The  absence  of  facilities  for  this  continues  to  be  felt,  and  I 
am  afraid  that  the  drawback  will  persist  until  definite  arrange, 
ments  are  made  with  the  Government  Analyst.  There  is  no 
difficulty  in  having  our  mine  samples  assayed,  and  I  am  not 
alluding  to  this  branch  of  the  work.  I  refer  rather  to  system- 
atic quantitative  analyses  of  our  minerals  and  rocks,  such  as 
are  undertaken  by  Government  laboratories  elsewhere.  Our 
weakness  in  this  particular  respect  is  unsatisfactory. 

Conclusion. 

Reviewing  the  work  for  the  past  year,  the  progress  made 
in  the  examination  of  the  structure  and  resources  of  large 
areas  of  the  island  has  been  considerable,  and  the  additions 
made  to  our  knowledge  of  the  economic  value  of  certain  dis- 
tricts must  inevitably  prove  of  use  and  benefit  to  the  State. 

In  the  comine  year  the  districts  of  Mt.  Balfour,  Mt.  Claude 
and  King  Island  will  be  the  subjects  of  much-needed  investiga- 
tion. 

I  have,  &c., 

W.  H.  TWELVETREES,  Government  Geologist. 
W.  H.  Wali^ce,  Esq.,  vSecretary  for  Mines,  Hobart. 
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REPORT   OF   THE   ASSISTANT   GOVERNMENT 

GEOLOGIST. 


Launoeston,  Ist  June,  1909. 

But, 

I  HAVE  the  honour  to  present  the  following  report  on  the 
work  upon  which  1  have  been  engaged  during  the  year  end- 
ing diet  Deeemberj  19Ub  : — 

From  Ist  January  until  18th  February  I  was  engaged  upon 
the  preparation  of  the  bulletin  dealing  with  the  Mt.  Farrell 
mining  field.  This  has  since  been  publi&hed  afi  Bulletin  No.  3 
of  the  new  series  of  pubiicationa  ot  the  geological  survey. 

At  the  conclusion  of  the  work  connected  with  the  prepara- 
tion of  this  bulletin,  I  proceeded  to  the  West  Coast  in  con- 
nection with  the  geological  exploration  of  the  route  of  the 
proposed  Great  Western  Railway.  That  portion  of  the  route 
which  lies  between  Gormanston  and  the  King  William  Range 
was  examined  by  me  during  the  period  between  18th  February 
and  9th  April. 

The  preparation  of  my  report,  and  the  execution  of  the 
plana  in  connection  with  this  work,  occupied  my  time  until 
S2nd  June.  The  report  and  maps  have  been  published  in  the 
report  of  the  Department  of  Lands  and  Surveys  for  1907-8. 

On  22nd  June,  in  accordance  with  instructions,  I  proceeded 
to  North  Dundas  to  undertake  the  geological  survey  of  that 
tinfield.  The  field  work  in  connection  with  thiti  survey  occu- 
pied the  period  from  22nd  June  to  14th  October^  and  from 
that  date  I  have  been  in  Lnuuceston  engaged  upon  the  pre- 
paration of  the  plans  and  geological   report. 

A  summary  ot  the  principal  result**  of  my  obeervations 
during  the  year  is  here  appended. 

Exploration  of  the  Route  of  the  Great   Western   liailway. 

The  rapid  traverse  of  a  considerable  area  to  the  oast  of  Gor- 
manston has  enabled  me  to  place  upon  recoixl  many  of  the 
salient  geological  features  of  this  area.  In  some  cases  the 
stratigraphical  relationships  between  some  of  the  strata  met 
with  could  not,  in  the  time  at  my  disposal,  be  determined: 
but,  at  least,  the  boundaries  of  theee  strata  were  a^oertainea 
and  their  lithological  characters  examined. 

Special  attention  was  paid  to  the  economical  aspects  of  the 
area  as  regards  possible^  mineral  contents,  and  a  part  of  the 
time  of  the  expedition  was  taken  up  with  the  systematic  pros- 
pecting of  the  area.  When  regarded  from  this  point  of  view, 
the  country  between  Gormanston  and  the  King  William  Range 
is  certainly  disappointing,  for  our  prospecting  operations  met 
with  negative  results  in  all  cases.  This  is  tne  more  remark- 
able on  account  of  the  immediate  proximity  of  the  well-marked 
zone  of  mineralization  which  follows  a  meridional  course  alons 
the  West  Coast  Range.  Yet  there  was  discovered  no  eastwara 
extension   of  this  metalliferous  belt. 

The  principal  ore-bodies  of  the  Mt.  Lyell  district  are  located 
on  the  line  of  junction  between  the  Mt.  Lyell  schists  and  the 
West  Coast  Range  conglomerate. 
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The  Mt.  Lyell  schists  constitute  the  foliated  mantle  of  a 
persistent  belt  of  porphjritic  igneous  rocks  which  are  known  to 
traverse  the  western  portion  of  the  island  fnHn  the  north 
coast  at  Peneuin  to  Birch's  Inlet  on  Macquarie  Harbour,  aiui 
probably  stilT  further  to  the  southward.  I  have  described  in 
detail  a  portion  of  this  igneous  belt  in  my  report  on  the  Mt. 
Farrell  mining  field. 

The  West  Ck>aet  Range  conglomerate  forms  the  bulk  of  the 
capping  of  the  several  mountains  which  have  been  grouped 
together  under  the  name  of  the  West  Coast  Range.  The 
formation  is  essentially  a  quartzose  one;  the  component 
pebbles  consisting  of  several  varieties  of  quartz,  quartzite,  and 
quartzite-schist.  Some  further  mention  of  this  conglomerate 
is  made  below. 

The  relation  of  the  conglomerates  to  the  igneous  schists  has 
not  yet  been  determined,  and  the  question  of  this  relationship 
is  one  of  great  importance.  The  view  has  been  expressed  that 
the  siliceous  sediments  have  been  deposited  upon  the  schists, 
but  the  recent  work  of  the  geological  survey,  in  correlating  the 
strata  in  various  parts  of  Tasmania,  shows  that  the  view 
hitherto  held  is  at  least  open  to  question. 

The  ore-bodies  of  Mt.  Lyell  are  situated  on,  or  in  the 
immediate  vicinity  of,  the  contact,  between  these  two  formations. 
The  reason  is  not  that  the  metallic  ores  have  been  derived  from 
either  formation,  but  because  the  fissures  (now  filled  with  ore) 
have,  in  a  manner  the  cause  of  which  is  thus  far  undeter- 
mined, followed  very  closely  the  line  of  junction  of  the  two 
formations. 

Detailed  investigation  of  this  region  is  necessary  before  any 
sound  and  scientific  deductions  can  be  made,  which  might 
lead  to  a  confident  statement  regarding  the  possible  extension 
of  the  ore-bodies  beyond  the  limits  thus  far  empirically 
delineated. 

It  may,  however,  be  here  stated  that  there  appear  to  be  no 
reasons,  based  on  geological  observations,  why,  under  favour- 
able conditions,  ore-bodies  should  not  be  found  within  the 
boundaries  of  the  conglomerate,  which  has  hitherto  been 
regarded  by  prospectors  as  quite  unfavourable. 

On  passing  eastwards,  the  geology  is  found  to  change 
abruptly  at  the  King  River.  The  sudden  change  from  the 
rugged  peaks  and  ridges  of  the  West  Coast  Range  conglomer- 
ates to  the  broad  plains  of  the  King  River  vnlley.  worn  down 
in  dark  slate,  is  striking.  There  seems  to  be  some  probability 
of  the  existence  of  a  great  fault-plane  coinciding  with  the 
eastern  border  of  the  West  Coast  Range. 

The  relationship  of  the  slate  to  the  siliceous  conglomerate 
was  not  determined.  To  the  eastward  of  this  belt  of  slate  lies 
a  narrow  strip  of  river-borne  alluvial,  in  which  boulders  of 
diabase  are  prominent.  Beyond  this  alluvial  deposit  there 
is  a  marked  oifference  between  the  country  lying  to  the  north 
and  that  that  to  the  south  of  the  Nelson  River.  On  the  low 
hills  to  the  northward,  the  country  consists  of  sandstones 
and  shales  of  Silurian  age.  These  cannot,  from  their  observed 
dip,  be  conformable  with  the  slates  of  the  King  River  valley. 
ICoreover,  from  the  absence  of  all  signs  of  crushing  in  the 
membera  of  this  formation,  the  period  of  sedimentation  which 
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is  here  represented  followed  after  that  of  the  crushing  of  the 
slate. 

South  of  the  Nelson  River  the  Raglan  Range  rises  abruptly 
and  towers  above  the  low  hills  of  sandstone  mentioned  above. 
It  is  composed  of  rocks  which,  while  showing  variations  in  com- 
position and  structure  from  point  to  point,  must  yet  be  con- 
sidered to  constitute  a  geological  unit,  lliese  rocks  are,  in 
the  majority  of  cases,  schistose;  but  some  varieties  have  only 
a  slaty  cleavage,  and  others,  again,  are  massive.  In  com- 
position they  are  not  complex,  consisting,  as  they  do,  mainly 
of  Quartz  and  sericitic  mica  in  varying  proportions. 

Tne  quartzites  are  often  remarKably  free  from  all  other 
ingredients  than  silica,   and  form  dense  non-schistose   masses. 

Closely  allied  to  these  massive  white  quartzites  are  the 
quartzite  schists,  in  which  a  slaty  cleavage  or  actual  foliation 
is  shown.  These  are  due  to  the  development  of  extremely 
tenuous  films  of  sericite,  which  in  some  varieties  are  hardly 
visible.  With  the  increase  of  the  sericitic  ingredient,  these 
quartzites  pass  over  into  mica  schists,  which  are  distinctly 
foliated. 

The  age  of  these  rocks  could  not  be  ascertained  from  the 
evidence  obtainable  in  this  area  alone.  The  auartzitic  and 
micaceous  schists  form  the  floor  upon  which  the  subsequent 
slates  and  Silurian  sandstones  have  been  deposited.  These 
schists  are  covered  by  the  Silurian  sandstone  as  far  to  the  east- 
ward as  the  Colling  wood  River.  Beyond  this  point  they  are 
exposed  for  miles  north  and  south  of  the  Linda  track,  and 
continue  to  the  eastward  as  far  as  Mt.  Arrowsmith,  which 
forms  the  western  escarpment  of  the  central  plateau. 

No  other  rock-type  is  represented  by  any  considerable  out- 
crop throughout  all  this  area.  Some  few  intrusions  of  igneous 
material  were  det<>cte<^lj  but  these  were  of  very  small  extent. 
Their  presence  is,  however,  significant. 

Near  the  junction  of  the  Collingwood  and  Cardigan  rivers 
there    were   discovered   some   .short    lenticular   veins    of   coarse 

f>egniatite.  These  are  only  visible  on  the  banks  of  the  Col- 
ingwood  River,  but  their  presence  is  highly  suggestive.  The 
pegmatite  seems  to  have  undoubtedly  been  derived  from  a 
granitic  magma,  no  other  representation  of  which  has  thus 
far  been  found  in  this  neighbourhood.  Granite  is  known  to 
outcrop  at  Granite  Tor  to  the  north,  and  at  Cox's  Bieht  to 
the  south  of  this  locality,  and  in  both  places  it  is  stanniferous. 
It  may  be,  therefore,  that  there  is  an  axis  of  intrusion  extend- 
ing in  the  direction  of  these  known  outcrops,  and  that  the  peg- 
matite in  the  Collingwood  River  valley  lies  on  that  axis.  And 
in  confirmation  of  the  supposition  that  a  granitic  mass  is  not 
far  l>elow,  mention  should  be  made  of  the  fact  that  the  mica 
8chist  in  this  place  carries  a  number  of  small  and  irregularly 
fornuKl  vi'inlets  of.  either  quartz  alone,  or  quartz  and  tour- 
maline. The  prospecting  of  this  area  gave  only  negative 
re«nlt<s.  The  other  rocks  to  which  an  igneous  origin  is 
attached,  and  which  penetrate  the  mica  schists,  are  a  few 
dykes  of  a  garnetiferous  zoisite-amphibolite.  These  rocks 
resemble  closely  those  of  Hamilton-on-Forth.  and  may  be  on 
an  axi«  of  intrusion  which  antedates  that  of  the  granite  by 
several  geological  periods;  for  the  zoisitic  amphibolite  is 
markedly   schistose,    and    its  schistosity   appears   to  have   been 
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superindaoed  contemporaneously  with  that  of  the  mica  Bchists 
alongside.  The  quartzitic  echiet  of  Mt.  Arrowsmith  is  suc- 
ceeded on  the  eastern  slope  of  the  mount  by  a  softer  mica 
schist.  Upon  this  softer  schist,  to  the  nortn  of  the  Linda 
track,  there  lies  a  small  hill  of  reddish  quartsite^  which  is 
identical  in  lithological  characters  with  the  quartsite,  inter- 
laminated  with  the  West  CSoast  Rang^e  conglomerate;  and  also 
with  the  quartzites  which  are  associated  with  the  Cambrian 
oonglcHnerate  of  the  Denison  Range.  All  of  these  similar  out- 
crops are,  in  my  opinion^  separated  portions  of  one  and  the 
same  formation.  Hence  the  information  (Blathered  b^^  Mr. 
Twelvetrees  re^garding  the  age  of  the  formation  (the  evidence 
of  the  succession  at  the  Denison  Range)  has  proved  of  ines- 
timable value  in  assigning  an  age  to  tnese  rocks. 

To  the  eastwards  of  the  quartzite,  the  lower-level  country 
consists  of  the  typical  Upper-  Mesozoic  diabase  This  diabase 
also  caps  the  tops  of  the  neighbouring  mountains  (Mt.  Gell, 
Mt.  Rufus,  the  Loddon  Range,  and  King  William  R^nge). 
However,  the  two  outcrops  of  diabase  are  not  continuous 
on  the  surface  between  the  King  William  Plains  and  the  cap. 
fring  of  the  range;  for,  on  ascending  the  mountain,  a  con- 
siderable thickness  of  Permo-Carboniferous  sandstone  was  found 
lying  about  horizontally  on  the  flanks  of  the  mountain.  The 
diabase  seems,  therefore,  to  form  two  sills,  of  which  the  upper 
one  has  a  much  greater  westerly  extension  than  the  lower  one. 
I  was  unable  to  effect  a  junction  with  Mr.  Twelvetrees  in  the 
time  at  my  disposal,  and  a  small  strip  of  country  remains  unez. 
plored  between  the  furthest  points  reached  by  us  during  the 
work  of  exploration. 

The   Geologiccd  Survey  of  the  Tinfield  of  North  Dundas. 

The  tinfield  of  North  Dundas  is  situated  between  the  Ring 
River  and  the  Argent  River,  and  therefore  occupies  a  position 
intermediate  between  Zeehan,  Rosebery^  and  Dundas.  The 
nearest  mining  fields  therefore  are  areas  in  which  ores  of 
silver  and  lead  predominate.  Yet  there  are  exhibited  signs  of 
a  genetic  relationship  between  the  tin  ores  of  North  Dundas 
and  the  ore-deposits  of  the  nighbouring  mining  fields.  These 
relationships  will  be  fully  discussed  in  the  report  now  being 
prepared.  With  the  nearest  occurrences  of  tin,  viz.,  at  Zee- 
nan,  Heemskirk,  Stanley  River,  and  Granite  Tor,  the  genetic 
relaticmship  is  still  more  fully  expressed  by  the  geological 
features  of  the  North  Dundas  field.  The  geology  of  the  area 
is  fairly  simple. 

The  oldest  rocks  on  the  field  are  the  Dundas  slates,  to  which, 
<m  recent  evidence,  a  Cambro-Ordovician  age  has  been 
aMgned.  These  are  intersected  by,  and  interlarainatcd  with, 
rocks  of  igneous  origin.  The  interlaminated  rocks  are  con- 
solidated tuffs,  similar  to  those  observed  by  me  at  Mt.  Farrell, 
and  to  those  recently  collected  by  Mr.  Twelvetrees  in  the  gorge 
of  the  Leven  River,  and  on  the  coast  at  Penguin.  They  belong 
to  the  effusive  phases  of  the  eruption  of  quartz-porphyries  and 
felspar-porphyries  to  whicli  I  have  referred  above  in  dealing 
with  the  oriij^in  of  the  Mt.  Lyell  schists.  Some  intrusive 
masses  belonging  to  this  period  of  igneous  invasion  were  found 
at  N<M*th  Dundas,  but  thev  are  of  small  extent,  and  unimport- 
ant.      The   second    perioa    of    igneous   invasion   was   that   of 


Devonian  age,  when  there  were  introduced  a  complex  series 
of  basic  rocks-— gabbros,  norites,  p^rozenites,  and  peridotitet. 
With  these  basic  rocks  are  associated  later  dykes  of  quarts- 
porphyry  in  the  central  portion  of  the  field.  The  relation 
between  the  acid  and  basic  rocks  is  identical  with  that  ofaKserved 
in  other  parts  of  Tasmania,  viz.,  at  Trial  Harbour,  and  at 
Anderson's  Creek,  near  Beaconsfield.  It  seems  'probable  that 
in  all  these  localities  the  juxtaposition  of  the  acidic  and  bade 
groups  is  caused  by  th^  operation  of  some  regular  process  or 
processes.  There  are  several  pieces  of  evidence  which  form  a 
strong  argument  in  favour  of  the  view  that  the  process  known 
ae  magmatic  differentiation  has  been  the  cause  of  ti.e  con- 
stantly recurring  association  of  acidic  with  basic  t^pes.  This 
argument  will  be  presented  in  some  detail  in  the  forthecHni  g 
report. 

At  a  still  later  period  the  field  was  again  invaded  by  igneous 
material,  of  which  the  only  remaining  trace  is  a  long  dyke  of 
diabase.  The  only  other  formations  represented  in  the  field 
are  unconsolidated  river  deposits.  One  of  these  makes  tlte 
wide  plain  of  erosion  of  the  older  Pieman  River,  throush 
which  the  present  river  has  deeply  corroded  its  way.  xne 
genesis  of  tne  ore^posits  of  the  field  dates  from  the  Devoniao 
Igneous  intrusion.  'With  the  progress  of  solidification,  the 
magma  became  increasingly  more  acidic  in  composition,  until 
a  quartz-tourmaline  rock,  sometimes  carrving  tin  ore,  was 
evolved.  Between  this  differentiation  proauct  and  a  typical 
vein-stuff  containing  the  same  mineral,  no  line  can  be  drawn. 
Besides  these  tin-bearing  rocks  having  an  obvious  connection 
with   the   igneous  reservoir,   there   are   the  stanniferous   lode^s 

which  have  been  deposited  in  pre-existing  fissures    from  solu 

tion.     The  most  common  vein-type  in  this  field  is  a  pyritic  one 
which    at    first    sight    does    not    resemble    a    typical    tin    ore  ^^ 
The    principal    metallic    ingredient    of    the    unoxidised    ore    i  -J 
pyrrhotite,    and,    in   smaller   proportions,    there   occur    pyrite— ~ 
arsenopyritc.  dial  copy  rite,  ana  a  little  galena  and  zinc  olend< 
The  mo«t  plentiful  gan^ue  mineral  is  quartz,  and  a  little  dol< 
mitf*  usually  accompanies  it.     Besides  the^e,   fluorite,   tourmi 
line,    chlorite,    and    epidote    are   present.     Still    more    r4»marl 
able  is  the  structure  of  these  pyritic-cassiterite  lodes,   for  th- 
ore  seldom  occurs  as  the  filling  of  a  simple  fissure.     The  su 
face  features  appear  to  include  the  presence  of  more  compte 


lode-systoms.  which  show  a  great  variety  of  form.     The  esse: 
tial  component  parts  of  these  systems  are  a  series  of  verties-^ 
or  steeply  inclined  ore-bodies,  filling  fractures  which  cut  acrc^fifs 
the  slate,   and  a  number  of  more  nearly  horizontal  ore-bod^-^R^ 
which    conform    with    the    bedding-planes    of    the    slate.     Tl;^ 
app?-oximately    vertical    lodes   may    be    termed    "  feeders,"    a^d 
those   more  nearly   horizontal   may   be  termed   '*  floors."     These 
complex   lode-systems  owe  their  structure  to  the  character  of 
the  foices  which  caused  the  fracturing  of  the  crust,  and  to  the 
readiness  with  which  the  slate  cleaves  in  the  direction  of  the 
beikling-planes.     There  are  two  such  lode-systems  on  the  field, 
and   these   both   have   a   general  strike   in   a   north-west-south- 
esisterly  direction. 

The  pyritic-cassiterite  ore  in  these  lo<le«  has  been  Inreely 
altered  by  the  progress  of  weathering,  and  two  very  distinct 
varieties  of  oxidised  ore  have  resulted.     On  the  one  hand,  the 
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"  floorsj"  where  they  closely  oonfonn  to  the  present  surface 
of  the  ground^  have  been  partly  oxidised.  The  surface  por- 
tionb  of  the  ore-body  have  been  almost  totally  deprivea  of 
the  metallic  minerals  other  than  cassiterite.  There  has,  in 
tlftese  cases,  been  no  gossan  formed,  and  the  reason  is  that  the 
organic  acids  resulting  from  the  v^etaticm  immediately  above 
the  ore  have  rendered  soluble  the  iron  compounds. 

Almost  the  whole  of  the  recent  output  of  the  field  has  been 
maintained  by  the  .working  of  these  oxidised  floors.  The  more 
vertical  components  of  the  lode-systemfi,  and  those  floors  which 
dip  into  the  hill  dopes  have,  with  the  progress  of  weathering, 

a'ven  rise  to  gossans  of  normal  appearance.  In  some  places 
e  gossan  oi«  carries  a  high  percentage  of  tin,  but  none  has 
yet  been  crushed. 

In  the  neighbourhood  of  Pine  Hill  the  pyritic-cassiterite 
tjpe  gives  p&ce  to  the  more  normal  quarts-tourmaline-cas- 
siterite  type. 

Little  work  has  thus  far  been  done  on  these  veins,  which  tra- 
verse both  the  slate  and  granite-porphyry,  in  the  latter  rock 
there  is  sometimes  a  complete  network  of  veinlets,  between  which 
the  porphyry  hss  been  considerably  altered  by  the  vein-forming 
solutions.  A  certain  amount  of  cassiterite  has  thus  been 
introduced  into  the  wall-rock  of  the  veins,  and  an  attempt 
should  be  made  to  ascertain  whether  the  proportion  of  tin  ore 
Im  sufficiently  high  in  some  of  these  veins  and  zones  of  impreg- 
nation to  render  the  working  of  them  profitable. 

Other  minor  occurrences  of  vein-matter  will  be  duly  described 
in   the  report,   and  their  possibilities  indicated. 

The  secondary  ore&  on  the  tinfield  are  not  of  great  oonse- 
Qttenoe.  Tin  ore  is  very  widely  distributed  in  the  alluvial 
deposit  of  the  older  Pieman  River,  but  not  in  sufficient  quan. 
titles  to  render  this  formation  payable.  Tin  ore  has  recently 
been  found  in  Dundee,  and  a  beginning  has  been  made  to 
open  up  the  deposits.  A  visit  was  paid  to  this  locality,  and 
a  description  will  be  given  of  the  mode  of  occurrence  of  the 
tin  ore  there. 

Practicaliy  no  lode  mining  has  been  carried  on  up  to  the 
present  time  in  this  field.  A  few  prospecting  tunneb  have 
been  driven,  and  the  work  has  been  abandoned  when  pyritic 
ore  was  met  with.  The  structure  of  the  complex  lode-systems 
has  clearly  not  been  understood. 

The  time  has  now  come  for  the  companies  working  on  the 
detrital  ore  to  start  operations  upon  the  unoxidised  lode- 
matter.  The  detrital  ore  remaining  on  the  surface,  and  the 
oxidised  ore  in  the  lodes^  cannot  last  long,  and  until  some 
systematic  exploration  of  the  lodc>«  has  been  carried  out  no 
accurate  idea  can  be  formed  of  the  future  possibilities  of 
the  district.  The  Boulder  Tin  Mining  Ck>mpany  has  recently 
erected  a  small  crushing  plant  and  concentrating  mill,  and  the 
Renison  Bell  Company  is  beginning  to  follow  this  example. 

General  Deductions  drawn  from  the  Observations  made  during 

during  the  past  Year. 

There  are  two  main  features  of  interest  brought  out  by  the 
work  upon  which  I  have  been  engaged  durint;  the  past  year, 
and  both  of  them  have  an  important  economic  significance. 
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The  first  of  these  is  that  connected  with  the  correlation  of 
the  West  Coast  Range  conglomerates  and  quartsites  with  the 
similar  rocks  of  the  Denison  Range,  and  concerning  which 
there  is  now  definite  evidence  concerning  age,  which  is  held 
to  be  Cambrian.  This  is  a  matter  of  economic  importance  in 
that  the  great  majority  of  the  ore-deposits  in  Tasmania  are 
senetically  connected  with  the  invasion  of  igneous  material  in 
Devonian  time.  It  follows,  then,  that  the  Cambrian  rocks 
may  well  serve  as  loci  for  ore-deposition,  and  should  be  pros- 
pected with  care  in  the  neighbourhood  of  the  igneous  intru- 
lions. 

The  second  important  general  deduction  is  that  which  con- 
cerns the  essential  unity  of  oriein  of  the  acidic  and  basic  mem- 
bers of  the  igneous  rocks^  which  attained  their  present  position 
in  Devonian  time. 

The  occurrence  of  these  rocks  at  North  Dundas  hat>  been 
brought  into  correlation  with  other  occurrences  in  Tasmania, 
and  valuable  inferences  may  be  drawn.  It  will  be  pointed  out 
in  the  forthcoming  report  on  the  North  Dundas  tmfield  that 
the  relation  of  the  basic  to  the  acidic  rocks  tint  Ik  expression  in 
the  occurrence  of  a  tin-bearing  lode  near  the  Dundas  township, 
with  no  other  adjacent  igneous  rocks  than  serpentine.  Yet 
this  seeming  anomaly  is  satisfactorily  explained  by  the  known 
relationship  between  the  serpentine  and  the  graiii]^. 

This  observed  case  of  the  association  of  tin  ore  with  serpent- 
ine is  closely  allied  to  that  of  the  limuritic  vein-matter  of  the 
Colebrook  Mine,  with  a  similar  rock;  and  both  occurrences 
should  be  borne  in  mind  in  future  prospecting. 

The  igneous  complex  of  acidic  and  basic  rocks  referred  to 
here  is  not  Neparate  and  distinct  from  other  occurrences  in 
Tasmania.  •  rrecisely  similar  associations  occur  in  several 
other  places,  and  the  general  features  of  the  North  Dundas 
tinfiela  might  profitably  be  kept  in  view  by  those  who  may  he 
engaged   upon  the  prospecting  of  geologically  similar  areas. 

I  have,  <&c., 

L.  KEITH  WARD,  B.A.,  B.E., 

Assistant  Government  Geologist. 


REPORT  OF  THE  CHIEF  INSPECTOR  OF  MINES. 


Chief  Inspector  of  Mines  Office, 

Launceston,  12th  May,  1909. 
Sir, 

I  HAVE  the  honour  to  present  my  report  on  the  inspection  of 
mines  for  the  year  ending  31st  December,  1908.  I  append 
statistical  tables  and  diagram  showing  the  number  and  nature 
of  accidents  which  have  taken  place  in  and  about  the  mines 
and  works  in  connection  with  mines  during  the  year. 

I  also  beg  to  attach  the  annual  reports  of  the  Inspectors  of 
Mines,  viz.: — Mr.  M.  J.  Griffin,  Inspector  for  the  Northern 
and  Southern,  ESastern.  and  North-Eastern  Divisions :  Mr.  Jas. 
Harrison,  Inspector  for  the  Western  and  Nortn-Westem 
Divisions;  and  Mr.  C.  H.  Curtain,  Inspector  for  the  Lyell 
District. 

The  number  of  men  engaged  this  year  at  the  different  mines 
and  smelting  works  was  6464.  The  number  of  fatal  accidents 
was  6;  and  of  non-fatal  serious  injuries,  58.  The  death  rate 
frc»n  accident  was  0*928  per  thousand^  against  0  798  in  1907. 

In  the  five  fatal  cases  at  Lyell,   it  is  difficult  to  see  that 
further  or  more  effective  protection  could  have  been  provided 
for  the  unfortunate  victims.     Two  seem   to   have   lost  their 
balance,  and  fallen  from  the  ore-bench  at  which  they  were  work- 
ing; one  infringed  the  mine  rules,  and  knocked  the  ca^e  away 
prior  to  entering  it,  getting  crushed  by  the  moving  case  m  some 
Unexplained  way;    the  fourth  lost  his  life  from  a  fall  of  rock, 
which  he  appears  to  have  known  wae  unsound;    and  the  fiith 
had  his  thigh  broken  by  a  slab  of  schist  falling  away  from  the 
side  of  a  pass  which  he  was  timbering.     He  believed  it  to  be 
safe,  but  a  sudden  bulge  took  place,  and  the  slab  fell.     The 
sufferer  became  convalescent,   but,   after  six  weeks,  suddenly 
died  from  a  clot  of  blood  in  the  lungs. 

The  sixth  fatal  accident  was  caused  by  a  workman  at  the 
Tasmanian  Smelters  attempting  to  put  a  belt  on  without  wait- 
ing for  the  machinery  to  slow  down.     It  was  the  custom  to 
«twait  until  the  slowing  down  took  place.     The  coroner's  jury 
recommended  the  adoption  of  a  more  complete  system  of  sig- 
nalling, and  that  no  belts  should  be  replaced  except  when  the 
engine  is  working  at  a  minimum  speed  or  is  stationary :   also. 
that  such  work  should  only   be  entrusted   to  an   experienoea 
person.    The  unfortunate  youth  was  17  years  of  age. 

Health  of  Miners. — This  continues  to  receive  the  inspectors' 
attention.  Defective  ventilation  and  insanitary  conditions 
have  to  be  closely  watched  and  remedied.  On  the  w^hole,  the 
mines  throughout  the  State  are  fairly  ventilated,  and  sanitary 
conditions  good. 

Enquiry  rrom  the  medical  officers  in  various  mining  centres, 
as  well  as  from  Dr.  Elkington,  the  Chief  Health  Officer,  has 
shown  that,  so  far,  ankylostomiasis,  or  miner's  worm  disease,  is 
happily  unknown  here.  The  latter  informs  me  that  he  has 
ma^  enauiries  in  the  principal  mining  districts  without  elicit- 
ing anyuiing  which  would  lead  him  to  suspect  its  existence. 
He  also  informs  me  that,  in  going  through  the  statistics  for  a 
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number  of  years  back,  he  found  a  case  here  and  there  reported 
as  ankylostomiasis,  but  on  enquiry  these  turned  out  to  be  due 
to  other  causes  dereetively  described.  Filth  and  moisture,  com- 
bined with  warm  temperature,  are  the  underground  conditions 
in  which  the  worm  spreads  and  establishes  this  serious  com- 
plaint. \Vhen  the  worm  is  thoroughly  established  in  any  mine 
in  which  it  has  found  a  home,  it  is  rarelv  or  never  entirely 
eradicated.  We  have,  however,  an  effectual  preventive  remedy 
in  our  hands,  viz.,  insisteiice  on  strict  attention  to  sanitary 
details  underground,  and  to  proper  ventilation. 

The  lung  disease,  generally  known  as  miner's  phthisis,  has 
occasionally  been  recorded  by  medical  men ;  but  now  far  it  is 
prevalent  and  to  what  extent  it  was  contracted  in  our  mines 
are  matters  concerning  which  I  have  not  been  able  to  obtain 
definite  information.  It  is  stated  that  in  the  few  cases  wbJch  have 
been  recorded  the  patients  had  worked  previously  in  mines 
outside  the  State,  or,  if  in  the  State,  outside  the  district,  and 
the  origin  of  the  complaint  was  consequentlv  not  under  observa- 
tion. Dr.  Elkington  states  that,  while  there  is  undoubtedly 
8(»ne  incidence  in  Tasmania,  the  disease  is  nothing  like  so 
prevalent  as  in  some  districts  elsewhere  in  the  Commonwealth. 
Until  phthisis  is  proclaimed  a  notifiable  infectious  disease,  it 
does  not  appear  possible  to  obtain  precise  information  of  the 
occurrence  of  cases  among  the  mining  population.  Men  who 
are  working  rock-drills  may  be  expected  to  be  those  who  would 
show  the  most  acute  and  unmistakable  symptoms.  The  rock 
dust  which  they  inhale  is  the  primary  and  producing  cause  of 
the  disease,  and  machine-drul  men  are  undoubtedly  more 
exposed  to  it  than  any  other  class  of  miners.  Dry  mines  and 
dry  holes  are  conditions  favourable  to  the  contraction  of  this 
distressing  and  disastrous  complaint.  Apart  from  the  rules 
attached  to  "  The  Mining  Act,"  the  impulse  of  common  human- 
ity should  inspire  mine-owners  to  adopt  every  measure  or  appli- 
ance calculated  t-o  prevent  the  deadly  inhalation  of  rock  dust 
by  those  whom  they  employ  underground.  The  inspectors  have 
been  enjoined  to  be  especially  on  the  alert  in  this  matter.  For 
the  ordinary  dust  aiUyr  firing,  and  in  connection  with  work  in 
dry  stopes,  much  relief  can  always  be  given  by  adequate  ventila- 
tion and  avoiding  the  return  of  men  until  the  dust  caused  by 
blasting  has  l)een  dissipated. 

The  following  is  a  list  showing  the  number  of  persons  killed— 
and  injured  during  the  year  1908  under  each  branch  of  the=- 
mining  industry:  — 

Gold  mines 18 

Silver-lead  mines 16 

Tin  mines  8 

Copper  mines 22 

Total 64 


Lecfislntion. — During  the  year  an  Act  to  amend  "  The  Mining 
Act,  1905,"  was  pa^ised,  in  which  several  important  changes  were 
made. 

New  provisions  for  reporting  accidents  were  introduced,  and 
sections  regulating  mine  labour  on  Sundays  were  embodied  in 
the  Act.     Work,  other  than  work  of  necessity  or  mercy,  is  pro- 
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hibited,  and  labour  which  may  be  considered  as  included  in  the 
latter  category  is  set  forth  in  full.  Among  the  amended  work- 
ing rules  is  one  relating  to  pent-houses  in  shafts.  During  shaft- 
sinking  operations  no  work  in  any  other  place  in  the  shaft,  nor 
any  hoisting  to  or  from  any  other  place  in  the  shaft,  is  allowed, 
unless  a  pent-house  is  put  in  below  these  places,  so  as  to  pro- 
tect men  working  in  the  bottom  of  the  shaft.  Adequate  over- 
head protection,  to  the  satisfaction  of  an  inspector  of  mines,  for 
men  engaged  in  shaft-sinking,  is  always  to  be  provided.  Several 
other  useful  amendments  of  rules  found  to  be  necessarv  in  prac- 
tice were  included  in  the  Act.  An  Act  to  regulate  tne  buying 
of  gold  was  passed  on  the  14th  December.  The  Act  provides  for 
licensing  gold-buyers  and  gold-assayers,  and  prohibits  the  sale 
of  gold,  except  by  a  bank,  by  any  person  who  assays  or  smelte 
gold.  Inspectors  of  mines  are  autnorised  to  take  proceedingii 
against  any  licensee  or  other  person  for  any  contravention  of 
the  Act. 

I  have,  Ac, 

W.   H.  TWELVETREES, 

Chief  Inspector  of  Mines. 

W.  H.  Wallace,  Esq.,  Secretary  for  Mines.  Hobart. 
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REPORTS   OF    INSPECTORS   OF    MINES. 


Mr.  Inspbctob  Gritfin  (Launceeton)  reports:  — 

I  have  the  honour  to  submit  my  annual  report  as  Inspector 
for  the  Northern  and  Southern,  North-Eastem.  and  Eastern 
Divisions  of  the  State  for  the  year  ending  Slst  December, 
1908. 

Accidents. — I  am  pleased  to  be  able  to  state  that  no  fatal 
accidents  have  occurred  in  the  mines  of  the  above  divisions 
durine  the  year.     Twenty-five   accidents  of  a   nature  serious 
enough  to  be  recorded  have  been  reported;  of  these,  11  were 
on  the  surface,  and  14  underground.     Although  some  of  these 
accidents  were  <^  a  very  painful  nature,  causing  the  suiferer 
to  be  off  work  for  several  weeks,  yet  none  of  them  were  of 
ci    nature    from    which    fatal    results    or    permanent    injury 
might  be  anticipated.     No  accident  from  the  use  of  explosives 
occurred.  In  the  majority  of  cases  the  injuries  were  cuts  on 
liead,  jammed  fingers,  or  a  bruised  foot,  caused  generally  by 
flmall  pieces  of  stone  railing  in  stopes,  trucks  leaving  the  line, 
Stc.      Four-fifths  of   the   whole   number   were   what   might  be 
called   purely    accidental:    some   carelessness   was   perhaps   in 
evidence,  but  nothing  or  a  gross  nature.     Of  the  remaining 
five,  two  occurred  in  stopes,  caused  by  timber  giving  away,  for 
which   both  management  and  men   were  to  blame — the  men, 
who  were  contractors,  for  not  setting  up  and  f«curiiig  the  tim- 
ber properly,  and  the  management  for  not  insisting  on  more 
care   being  taken  by  these  men,  who,   if  employed  on   wages 
instead  of  contract,    would    be   more   careful.     One   of   these 
•tope   accidents  mi|;ht  easily  have  been   attended   with   fatal 
i^esults.    The  man  injured  in  it  had  a  most  miraculous  escape 
from  death,  being  for  a  time  buried  up  to  the  waist  beneath 
a  tangle  of  timber  and  mullock.     Shock  and  a  few  cuts  about 
thie  head  were,  however,  the  only  injuries  he  sustained. 

Airey,  an  engine^lriver,  got  his  fingers  jammed  off  through 
Oarelessly  placing  his  hand  on  the  bed-plate  near  the  crnnk- 
^isc  whfle  the  engine  was  in  motion.     Baker,  a  wood-stacker, 
'Was  struck  on  the  head  and  badly  injured  through  going  from 
^nder  cover  when  firewood  was  being  sent  down  a  shoot.    Mau- 
mill,   engaged  attending  to  pumps,   got  into  a  compartment 
'where  he  had  no  right  to  go,  and  was  jammed,  but  not  seri- 
ously injured,  by  the  inspection  cage. 

Machinery  and  other  Accidents  reported: — At  the  Tasmania 
Gold  Mine  a  double-cage  with  two  trucks  of  mullock  on  was 
being  lowered  at  rate  of  1500  feet  per  minute.  Something 
went  wrong,  probably  the  door  of  one  truck  got  unfastened, 
and  swinging  out  caught  the  frame  timber  of  shaft.  Both 
trucks  were  thrown  out  of  the  cage,  and  striking  timbers 
below  the  6(X)-feet  lovel  on  each  side  of  the  shaft.  One  truck 
went  through  roof  of  cage  and  jammed  in  shaft;  tho  other  was 
upside  down,  and  balanced  on  the  crossbar  of  cage.  The 
safety-grips  worked,  smashed  their  chains,  and  turned  right 
roand,  the  squeeze  reducing  the  8-inch  Oregon  skid  to  4  inches 
at  place  where  they  first  struck.    The  only  sign  in  the  engine- 
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house  was  a  slight  shake  of  the  rope,  as  when  shutting  off 
steam  with  unbalanced  cages.  It  was  only  when  tiie  cage 
reached  the  bottom,  1000-feet  level,  that  it  became  known  that 
anything  unusual  had  happened.  The  softwood  skids  allowed 
the  grippers  to  turn  right  round,  thus  rendering  them  useless. 
It  is,  however,  extremely  doubtful  if  any  safety  appliances 
known  or  in  use  in  this  State  would  have  arrested  a  neavily- 
loaded  cage  descending  at  such  a  high  rate  of  speed.  New 
grippers,  with  a  projecting  lug  to  prevent  them  frcmi  turning 
completely  round,  are  now  oeing  fitted  to  the  cages. 

At  the  Tasmanian  Consols  an  over-wind  took  place,  and  the 
cage  went  to  the  poppet-head.  The  detaching-hook  act€»d  well, 
and  no  damage  was  done. 

At  the  Arba  Tin  Mine  an  accident  to  one  of  the  tanks  on 
the  haulage  line  happened,  owing  to  the  slippins  of  clips  on 
the  rope-cupping  splice.  The  tank  descendea  with  great  force 
beneatn  the  sand-bins,  but  no  great  damage  was  done,  as  there 
was  a  eood  buffer  of  tree-ferns  and  sand-pack  for  it  to  strike. 

On  December  30  the  western  cage  or  Hart's  Shaft,  Tas- 
mania Mine,  when  about  150  feet  from  the  surface,  caught  a 
loose  studdle,  which  jammed  it;  in  consequence,  the  two 
1-inch  bridle-chains  carried  away,  and  the  rope  was  released. 
The  cage  was  held  up  by  the  sarety-grippers.  When  the  cage 
was  brought  to  the  surface  it  was  ^oroughly  examined,  but 
found  in  good  order.  One  link  in  hauling-chain  was  found 
defective.  The  rope  was  pulled  into  the  snoe  to  the  extent 
of  5  inches,  and  had  to  be  reshod. 

Compkiinfs  from  Miners. — Written  complaints  were  made  by 
miners,  and  in  each  case  received  prompt  attention.  In  two 
cases  out  of  three  reported  there  was  just  cause  for  complaint ; 
these  were  from  two  of  the  small  ^old  mines.  In  one  case  the 
mine  manager,  who  wa«  also  engino-drivor  on  one  shift,  was 
accused  of  carelessness  when  in  charge  of  the  engine,  inas- 
much as  he  allowod  the  cage,  with  three  men  on,  to 
descend  into  the  well,  which,  fortunately,  had  only  a  few  feet 
of  wMter  ill  it,  otherwise  serious  conseciuences  might  have 
followed.  As  it  was,  two  of  the  men  got  a  fright  and  a  bit 
of  a  ducking.  The  third  man  stepped  out  on  to  the  plat  as 
the  cage  slowed  down  before  it  went  into  the  well.  There 
was  some  little  excuse  for  this  mistake,  af>  the  indicator-chain 
in  the  engine-house  had  stretched  a  bit.  Other  mistakes  made, 
such  a«  allowing  the  cage  after  ascending  (with  men  on)  some 
distance  to  run  back,  also  over-winding  on  one  occasion,  were 
inexcusahlf .  It  was,  however,  not  considered  necessary  to 
take  any  proceedings  against  the  offender,  a  reprimand  and 
caution  being  sufficient.  The  second  complaint  was  with  refer- 
ence to  the  unsafe  method  of  working  at  another  mine,  where 
a  tunnel  was  bein<j:  driven  through  running  ground.  There 
was  sufficiont  ground  for  this  complaint,  ana  the  methods  of 
working  liad  t-o  ho  improve<l  upon.  The  third  complaint  made 
was  in  oonnocti<ui  with  what  was  alleged  to  be  the  very  unsafe 
Ktate  of  the  workings  of  one  of  the  small  coal  mines.  A  long 
journey  had  to  he  made  to  investigate  this,  and  it  was  found 
that  thorc*  wore  absolutely  no  grounds  for  the  complaint. 

Vciitilaf'uni  oj  Minrs. —  On  the  whole  the  ventilation  of  the 
metallifcM'ous  mines  has  been  fairly  good.  In  most  cases 
natural   ventilation  is  sufficient.     Some  few,  however,   have  to 
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employ  mechanical  means,  not  regularly,  but  as  a  stand-by 
when  natural  means  fail  through  atmospneric  influences.  At 
Beaconsfield,  which  is  probably  the  worst  district  for  gases, 
especially  carbon  dioxioei  which  is  contained  in  large  Quan- 
tities in  the  rock  strata  penetrated,  exhaust-fans  are  employed 
when  natural  ventilation  fails  through  a  change  in  the  weather. 
High  temperatures  accompanied  by  a  north  wind  are  always 
a  source  of  troublej  and  the  fan  must  be  set  going.  At  the 
big  mine  (Tasmania)  natural  ventilation,  except  at  the  north 
section,  is  found  adequate,  excepting  at  times  when  there  is  a 
sudden  increase  of  water,  which  brings  with  it  volumes  of  gas. 
This  often  occurs  when  the  bottom  levels  are  being  driven, 
and  a  round  of  shots  fired  liberates  both  gas  and  water.  The 
face  must  be  then  allowed  to  drain  for  several  days.  At  the 
north  section,  where  only  a  few  men  are  employed,  prospect- 
ing, a  powei^ul  fan  is  employed;  but  even  this,  with  a  good 
return  air-course  and  brattice  divisions  right  up  to  the  face,  is 
at  times  InsufRcient,  and  the  men  have  to  be  called  out  and 
put  to  other  work  for  a  time.  At  the  Bonanza  Gold  Mine  the 
shaft-sinking  was  carried  out  to  a  depth  of  1180  feet  without 
encountering  any  difficulty  in  the  way  of  eases.  Now.  however, 
that  crosscutting  and  ariving  in  the  oottom  carbonaceous 
strata  has  been  started,  the  use  of  the  blower  is  frequently 
needed. 

Maonzines, — The  magazines  at  the  different  mines  are  well 
kept  and  in  good  order.  A  few  pounds  of  gelignite  which  was 
badly  stored  and  kept  overlons  had  in  one  instance  to  be  con- 
demned. Apart  from  this,  the  explosives  used  were  in  good 
order. 

Bquifnnent. — The  ropes,  chains,  shackles,  and  safety  appliances 
in  use  are  generally  in  good  order  and  efficient,  especially  so  at 
the  big  mines,  where  weekly  all-round  inspection,  changine.  or 
renewing  is  the  order.  With  regard  to  the  efficiency  ot  safety- 
cage  appliances,  the  two  cage  accidents  at  the  Tasmania  Mine 
idready  referred  to  under  heading  of  machinery  accidents. 
afford  an  object-lesson.  In  the  one  case  the  cage,  loaded  with 
two  trucks  of  mullock  and  descending  at  the  rate  of  1500  feet 
per  minute,  was  partly  orrested  through  one  of  the  trucks 
slipping  out  and  striking  the  shaft  timbers.  This  was  sufficient 
to  allow  a  slackening  of  the  haulins-rope.  The  ^rippers  acted, 
but  eo  great  was  the  force  of  the  descending  weight  that  they 
compressed  the  softwood  skids,  8  by  4  Oregon,  to  half  their  size, 
tamed  completely  round,  and  having  passed  their  greatest 
eccentric  raaius  were,  of  course,  useless,  and  the  cage  was  not 
stopped.  In  the  other  case  the  cage  was  ascending,  when  it 
wae  caught  by  the  bottom  end  of  a  studdle  swinging  out  an 
inch  or  two;  the  bridle-chains  carried  away,  releasing  the 
rope,  but  the  cage  was  prevented  from  falling  by  the  safety- 
grippers,  which  acted  promptlv  as  soon  as  the  rope-oonnection 
waa  severed.  The  stuadle  did  not  jam  the  cage  in  any  way, 
but  striking^  as  it  did,  end  on,  tended  to  force  it  downwards. 
The  deduction  to  be  drawn  is  that,  as  in  the  first  case,  the 
safety  appliances  cannot  be  depended  on  to  arrest  a  loaded 
cage  descending  at  a  high  rate  of  speed ;  even  if  the  skids 
were  of  hardwood  and  no  squeezing  took  place,  something 
would  be  bound  to  give  awav  and  disable  the  grippers  under 
the  influence  of  such  force.    The  winding-speed  was.  of  course, 
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much  higher,  nearly  three  times  as  great  aa  that  allowed  with 
men  on.  but  still  there  must  be  some  doubt  as  to  the  safetr 
and  usefulness  of  these  grippers  on  a  descending  cage  although 
they  may  be  thoroughly  relied  on  when  the  cag«  is  moving 
upwards,  as  shown  in  the  case  of  No.  2  accident. 

Coal  Mines, — The  two  principal  collieries,  Cornwall  and 
Mt.  Nicholas,  maintained  their  usual  outputs,  although  both 
have  had  to  encounter  difficulties  of  a  senous  nature  through 
the  faulting  of  the  seams  being  worked.  * 

Mt.  Nicholas. — At  this  colliery  the  system  of  working  is 
long-wall.  The  4-feet  seam  worked  for  many  years  past  gave 
out.  or  had  to  be  abandoned,  a  year  ago,  owing  to  frequent 
faulting,  that  rendered  working  on  long-wall,  or  indeed  oo 
any  other  svstem,  difficult  and  unprofitable.  Faulting  ot  the 
seams  in  the  Mt.  Nicholas  Range  had  to  be  jDounted  with 
throughout  the  whole  period  or  their  working  existence. 
Main  faults,  some  times  a  down-thi'ow  of  from  6  to  11  feet,  and 
again  jumps  of  a  similar  nature,  but  not  so  frequent  as  the 
down-tnrows,  were  in  evidence  from  the  first;  these,  however, 
only  occurred  at  long  intervals,  and  a  good  scope  on  even 
floor  was  worked  between.  It  was  not  until  the  workings 
were  pushed  beneath  the  hill  for  a  distance  of  three-quarters 
of  a  mile  or  so  from  the  outcrop  of  the  coal  that  serious  diffi- 
culties were  encountered.  Minor  faults  appeared,  and  the  floor 
became  verj^  uneven.  The  continuity  of  the  lon^-wall  face 
could  not  be  maintained  in  unbroken  Tine,  and  ventilation  was 
a  good  deal  interrupted.  At  last  a  jump-up  fault  occur led,  cut 
oflF  the  seam  completely,  and  beyond  hope  of  being  recovered 
again  from  the  old  working  level.  A  rise  was  put  up  to 
a  neight  of  32  feet,  but  the  top  was  not  reached.  The  break 
is  in  steps  of  from  10  to  12  feet  each.  The  4-feet  seam  is 
tilted  up,  but  feathered,  and  disappears  at  the  top  of  the  first 
rise  of  10  foot.  A  o-fo(*t  seam  of  inferior  coal  above  the  4-feet 
is  also  tilted  up,  but  not  lost  sight  of  at  the  top  of  the  rise. 
The  lino  of  fault  is  roughly  north  and  south.  No  sign  of  the 
eruptive  diabase  rcK'k  was  observed,  nor  wa«  there  any  deterior- 
ation in  the  quality  of  the  ooal  that  would  indicate  its  imme- 
diate proximity.  A  year's  work  in  the  4-feet  seam  still 
remained  in  coming  back  south  and  east  along  the  main  line 
of  faulting.  In  tho  meantime  the  6-feet  seam,  on  which  some 
work  was  dcme  a  few  years  back,  was  reopened  for  a  loug-walJ 
working.  It  had  previously  been  worked  on  the  pillar  and 
bord,  and  now  at  tho  close  of  1908  the  whole  of  the  coal  out- 
put is  being  obtained  from  this  seam.  Difficulties  had  to  be 
overcome.  Tho  thickness  (6  feet)  of  the  seam  necessitated 
extra  precautions  in  stowing,  and  large  quantities  of  timber 
had  to  be  used  in  packs  on  ch<Kks,  as  well  as  in  props  and 
lids,  to  guard  against  a  too  sudden  subsidence  of  the  roof. 
Despite  all  this,  a  general  crush  took  place  in  Juno  last,  and 
tho  colliery  was  idle  for  several  days  before  work  coul  I  bo 
resumcHl.  The  area  afioct^nl  extended  over  3  to  4  acres  ot 
w()rko<l-(>ut  seam.  On  resuming  work  it  was  thought  advisiiblo 
t^>  work  only  the  bottom  porLion.  4  foot  6  inches,  of  the  seam, 
leaving  18  inches  of  coal  and  bands  at  the  top,  that  makes  an 
excellent  roof.  The  subsidence  although  causing  a  good  deal 
of  work  in  the  way  ot  rcv)poning  roads,  itc,  had  its  value  in 
easing  the  strain  on  the  roof,  and  work  is  now  proceeding  in 
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a  satisfaotory  manner.  A  continuous  line  of  long-wall  face  is 
opened  up,  ventilation  is  good,  and  from  an  inspector's  point 
ol  view  toe  odliery  was  never  in  better,  nor  safer  working 
order  than  at  present. 

Cornwall  Colliery. — The  system  of  workins  in  this  colliery 
was,  until  the  latter  end  of  1907,  pillar  and  bord,  when  it  was 
changed  to  Ions- wall.  Why  it  was  not  worked  from  the  first 
on  the  long-wall  system  is  not  easy  to  understand.  The  seam 
is  4  feet.  Faulting,  which  at  the  commencement  gave  some 
trouble,  had  aLmost  totally  disappeared  by  the  time  the  long- 
wall  face  was  opened  up,  and  for  nearly  a  year  everything 
went  well  under  this  system  of  working.  The  outout  of  coal 
was  increased,  until  it  reached  10^483  tons  for  tne  quarter 
ending  SOth  September.  The  long-wall  workings  had  opened 
out  well,  but  faulting  of  the  seam  was  soon  encountered,  and 
within  a  month  this  portion  of  the  4-feet  seam  had  to  be 
abandoned  altogether,  a  network  of  faults  having  completely 
broken  up  the  coal.  The  distance  from  the  entrance  of  the 
tunnel  to  the  point  where  work  ceased  is  a  little  over  three- 
quarters  of  a  mile.  A  new  pit  was  opened  on  a  5-feet  seam 
is  feet  or  ao  below  the  level  or  the  abandoned  4-feet.  The  work 
was  carried  on  for  a  month  or  two  prior  to  the  end  of  the  year. 
During  the  Christmas  holidays  and  when  the  mine  had  been 
idle  for  nine  or  10  davs  a  collapse  of  the  roof  took  place  in 
moat  of  the  working  places,  as  well  as  in  the  back  roads  and 
main  heading.  So  serious  was  the  break  that  no  attempt  at 
reopening  was  made.  The  coal  in  this  seam  is  of  inferior 
quality.  It  oould  not  be  worked  under  the  lon^-wall  system, 
as  the  roof  is  bad,  and  as  pillar  and  bord  working  is  a  more 
expensive  method,  there  was  no  great  incentive  for  reopening. 
Work  is  now  in  the  old  pit,  recovering  the  coal  pillars  left 
frcrni  the  first  working  on  the  pillar  and  bord  systein.  There 
is  also  a  good  portion  of  the  unbroken  seam  coming  back 
towards  the  outcrop  that  can  be  worked.  A  small  electric  fan 
was  installed  during  the  year,  and  by  this  means  ventilation 
was  improved. 

Wallsend  Colliery  (late  Sandfly). — This  colliery  was  reopened 
by  a  new  company  about  the  middle  of  the  year.  Mr.  ft.  H. 
Stokes,  late  of  Stockton  Colliery,  Newcastle,  N.S.W.,  was 
appointed  as  mine  manager.  Extensive  alterations  and 
improvements  have  been  made,  and  the  mine  is  now  being 
opened  up  in  a  thorough  and  systematic  way  for  long-wau 
working.  Mr.  Stokes  is  a  thoroughly  experienced  coalminer 
and  the  holder  of  a  first-class  certificate  for  mine  manage- 
ment from  New  South  Wales.  It  is  safe  to  assume  that  if  the 
Sandfly  seam  can  be  made  to  pay  for  working,  he  will  make  a 
success  of  it. 

Mt.  Cygnet  Colliery. — No  alteration  to  note  in  the  work- 
ing of  this  mine.  Only  two  or  three  men  emplo.ved,  and  the 
output  seldom  exceeds  300  tons  per  quarter.  Berry's.  Wood- 
hridge,  seam  has  been  idle  for  some  time  past.  Nothing  doing 
at  the  Catamaran  coal  seam  at  Recherche  Bay.  It  seems  a 
pity  that  this  coal  never  got  a  fair  trial,  as  the  seam  is  of 
good  thickness,  and  the  quality  of  the  coal  is  quite  equal,  if 
not  superior,  to  any  coal  worked  in  the  State. 

York  Plains  Coal  Mine  is  still  being  worked  in  a  small  way. 
There  is  not  much  demand  for  this  coal,  which  is  only  used 
by  brewers  and  maltsters. 
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Mersey  Coi^l. — Only  Mr.  Allison's  Spreyton  Mine  working  in 
the  locality  now.  A  new  seam,  or  new  workings,  have  been 
opened  up  about  li  mile  east  of  the  old  oollierv,  and  close  to 
the  Tarleton  railway-station.  The  seam  is  probablv  the  same 
as  that  worked  at  the  old  pit.  No  work  is  oeing  done  at  the 
latter  place  now.  Bound's  Illamatha  Coal  Mine  is  idle.  At 
Dulvertoji  nothing  in  the  way  of  coal-mining  has  been  done 
for  the  past  year  or  two. 

Gold  Mining. — Beaconsfield. — The  Bonanza  Company's  shaft 
has  been  sunk  to  a  total  depth  of  1180  feet.  The  Dottom  plat 
is  cut  at  1170  feet,  from  which  level  a  short  crosscut  reached 
the  continuation  of  the  Tasmania  Company's  lode  into  Bonanza 
ground.  Unfortunately  for  the  Bonanza  Comi)any.  the  lode  is 
not  payable  where  cut.  This  bott<Mn  levei  in  the  Bonanza 
corresponds  to  the  1000-feet  level  in  the  Tasmania  Mine.  No 
great  distance  need  be  driven  to  connect  the  two  mines. 

Tasmania  Gold  Mine. — ^^During  the  year  the  1100-feet  and 
also  the  1250-feet  levels  have  been  connected  with  Hart's  shaft, 
so  that  the  lode  can  now  be  reached  at  these  bottom  levels 
from  either  Hart's  or  Grubb's  ^afts.  Extra  water  was  cut  in 
driving  west  at  the  100-feet  level.  At  end  of  last  year  work 
was  discontinued  in  that  direction.  A  couple  of  months  later, 
January,  1908,  heavy  water  was  cut  in  the  1100-feet  level  west, 
completely  draining  the  lOOO-feet  level,  and  it  was  not  con- 
sidered advisable  to  continue  driving  until  a  connection  was 
made  between  the  1250-feet  level  and  Hart's  shaft,  as  any 
excess  of  water  could  not  be  dealt  with  till  this  was  done. 
Grubb's  shaft  was  sunk  a  further  distance  of  76  feet,  making 
a  total  depth  of  1353  feet.  Hart's  shaft  has  not  been  sunk 
during  the  year,  owing  to  the  heavy  flow  of  water.  It  will  now 
be  connected  by  rising  from  the  bottom  level.  The  sinking  of 
Grubb's  shaft  towards  the  1500-feet  level  will  also  be  pro- 
ceeded with.  The  pumps  have  easily  controlled  the  water,  the 
heaviosst  flow  on  any  one  day  being  4,894.700  gallons.  The 
mine  is  well  equipped  with  regard  to  safety  of  working,  and 
good  ventilation  is  generally  maintained. 

J.eft'nj  Field. — Bluo  Jacket. — This  got  another  trial  during 
the  year,  but  the  result  was  not  satisfactory,  and  operations 
ocase<l. 

The  New  Pinatore  Company  has  done  a  good  deal  of  pro- 
specting. Nothing  worth  mentioning  was  discovered.  Other 
parties  have  been  at  work,  and  on  the  whole  a  good  deal  of 
prospecting  has  l)een  done. 

Mathiuna. — New  Golden  Gate  Mine.- — In  the  early  part  of 
the  year  the  east  lode  at  the  1800-feet  level  was  driven  on 
north  and  south  from  the  crosscut.  Going  south  stone  giving 
fair  prospeets  of  gold  was  met  with  at  one  place,  but  the  shoot 
was  very  short,  A  winze  sunk  102  feet  at  this  place  lost  tho 
shoot  further  on,  and  before  the  main  slide  was  reached  the 
lode  split  up.  A  crosscut  was  driven  east  at  this  place  for 
some  little  distance,  but  no  good  results  followed.  At  the  west 
lode  some  good  payable  stone  was  cut  in  driving  north  from 
the  crosscut,  but,  as  in  the  case  of  the  eastern  lode,  the  gold 
fih(K)t  was  very  short.  A  winze  was  sunk  to  a  depth  of  90  leet, 
but  the  gold  did  not  live  down.  The  mine  has  been  tested  to 
a  total  depth  of  1902  feet.  The  bottom  levels  are  now 
abandoned  altogether.     At  the  old  upper  levels,  500,  600,  and 
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800  feet,  short  sections  of  stone  are  being  worked  by  tribute 
parties,  and  good  payable  stone  is  obtained.  The  company  is 
testing  a  lode  on  the  old  East  Gate  section.  A  shaft  12  feet  by 
4  feet  was  sunk  to  a  depth  of  200  feet,  and  the  lode  is  being 
driven  on. 

Tasmanian  CV>n<K)ls. — Work  during  the  first  part  of  the  year 
was  at  the  1300,  1400,  and  1500  &t  levels.  At  the  bottom 
(IGOO-feet)  level  the  diamond^rill  was  employed,  to  test  the 
western  lode  at  Kroater  depth.  By  nrrnngement  the  company 
was  enabled  to  further  test  the  west  lode  below  the  160n-feet, 
by  drivinjg  from  the  crosficut  on  the  same  lodo  in 
New  Golden  Gate  Mine  at  the  1800-feet  level.  The 
distance  to  the  boundary  in  about  200  foet.  The  <lriv(>  was 
extended  another  100  feet  or  so  into  the  Consols'  ground,  but 
the  lode  so  far  tested  was  not  payable.  The  last  of  the  pay- 
able stone  at  the  working  levels  was  taken  out,  and  the  mine 
finally  shut  down  about  September. 

Miner*s  Dream. — The  Tasmanian  Con!M>l8  Company  pro- 
spected this  mine  under  option  to  purchase.  A  small  winaing 
plant  was  installed,  and  the  underlay  shaft  going  down  on  the 
lode  deepened,  making  a  total  depth  on  the  underlay  of  nearly 
200  feet.  The  section  of  stone,  when  tested,  on  both  sides  of 
the  shaft  at  bottom  level  was  found  to  be  short.  Work  had 
ceased  before  the  end  of  the  year,  as  the  company  declined  to 

gurchase  under  the  terms  of  the  option.  The  original  owners, 
tephenson  and  Dick,  having  become  possessed  or  the  winding 
plant  under  the  terms  of  the  option,  will  probably  now  work 
the  mine  themselves. 

Eldorado  Prospecting  Syndicate  made  an  attempt  to  reopen 
the  old  mine.  A  vertical  boiler  and  small  steam  «rinch  of  the 
type  UFed  for  pile-driving  was  put  in  use,  and  the  old  shaft 
(9  feet  8  inches  by  3  feet  8  inches),  which  is  171  feet  in  depth, 
was  unwatered.  Some  further  work  was  done  in  the  way  of 
cleaning  out  the  old  crosscut,  but  operations  soon  came  to  an 
end. 

Scott  and  Pickett  Company. — This  mine  closed  down  during 
the  year. 

Golden  Horseshoe  Company.—  At  this  mine  there  is  a  small 
crushing-plant  driven  by  water-power.  Stone  was  obtained 
by  stopmg  from  two  windlass  shafts,  of  depths  from  80  to  100 
feet.  The  equipment  was  not  good.  Altogether  it  was  a  sort 
of  struggle  for  existence  affair.  It  is  understood  that  an  effort 
to  get  more  capital  into  this  show  will  be  made. 

The  Long  Struggle  Mine  was  under  option  to  the  Tasmnnian 
Consols  CompanyTout  nothing  has  come  of  this. 

Goleonda. — The  New  Wyongattn. — Tho  shaft  has  heon  sunk 
to  a  further  depth,  and  is  now  down  257  feet  from  the  surface. 
The  lode  at  the  bottom  level  is  small  and  difficult  to  follow, 
owing  to  the  hard  nature  of  tho  country.  The  prospects  of  this 
mine  were  not  very  good  at  the  close  of  the  year. 

Golden  Pyramid  Mine. — S(»veral  vain  attempts  have  been  made 
to  reach  a  lode  supposed  to  exist  somewhere  about  the  contact 
of  the  granite  and  sandstone,  west  of  Panama  Creek,  by  means 
of  tunnelling.  A  shaft  equipped  with  a  small  sinking-pump 
oould  have  been  put  down  to  prove  the  existence  or  otherwise 
of  the  lode  at  much  less  cost  than  all  this  driving  has  run 
into. 
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New  Panama  Gold  Mine. — This  mine  is  still  working  and 
getting  out  stone.  The  ore  is,  however,  of  a  complex  nature, 
containing  gold,  galena,  and  silver.  The  Government  expendea 
a  sum  of  money  m  extending  the  road  from  Golconda  railway- 
station  on  to  this  mine.  The  whole  distance  is  only  li  mile. 
The  company  has  now  a  fairly  good  road  to  its  mine,  but  no 
ore  has,  so  far«  been  sent  out,  excepting  a  few  tons  to  the 
Pinafore  battery  at  Lefroy. 

Lisle  Alluvial  Gold. — About  20  men  are  at  work  on  this  old 
field ;  some  few  are  prospecting  and  fossicking,  the  remainder 
working  in  open-cut  on  the  terraoea  and  in  the  old  creek  and 
flat  working.  Most  of  these  people  have  been  on  the  field 
ever  since  it  was  discovered  and  worked  so  successfully  90 
years  ago.  There  is  no  impoverished  look  about  place  or 
people,  and  the  conclusion  one  arrives  at  is  that  the  small 
community  is  doing  fairly  well ;  in  fact,  much  better  than  it 
cares  to  admit.  The  Tasmanian  Consols  (Mathinna)  had  some 
boring  done  on  the  flat  with  a  view  to  working  by  bucket- 
dredge,  but  the  results    it  is  understood,  were  not  satisfactory. 

Tin  Mines. — Every  mine  on  the  East  and  North-East  Coast 
has  suffered  more  or  less  from  the  effects  of  an  exceptionallT 
dry  year — no  rainfall  worth  mentioning.  Many  of  tne  smaU 
claims,  especially  those  depending  on  storm-water  for  their 
supply,  sufferea  severely.  In  the  Mt.  Cameron  district 
miners  who  were  accustomed  to  get  sufficient  storm-water  to 
keep  their  sluices  going  for  from  six  to  seven  months  in  each 
year  did  not  get  as  many  weeks  during  the  past  year.  The 
big  mines,  too,  had  to  slow  down.  The  Briseis,  with  its  various 
sources  of  supply  and  extensive  service  channels,  went  short 
for  a  time,  and  had  to  discontinue  the  work  of  removing  the 
overburden  at  its  northern  section  for  awhile.  The  Arba 
Tin  Mine  was  practically  idle  for  a  long  time.  The  Briseis 
Extended  Company  gets  its  supply  by  gravitation  from  the 
river  close  by.  The  breaking  down  water  is  pumped  into  the 
face  from  the  barge,  on  which  the  centrifugal  gravel-pump  is 
at  work.  Its  supply  did  not  therefore  diminish  mucn.  The 
Purdue  Tin  Mine,  near  Gladstone,  is  perhaps  the  only  tin  mine 
that  can  claim  to  have  worked  full  time  throughout  the  year. 
Its  Kteam-pumping  plant,  S-stajL^e  centrifugal  with  Allen 
engines,  is  up  io  date,  and  gives  a  highly  efficient  service. 
pumping  under  a  head  pressure  of  300  feet.  The  power-station 
IS  30  feet  above  river-level  the  water  being  brought  on  to  the 
puMip-well  by  open  race  from  the  river.  This  plan  insures 
immunity  from  interference  by  florxls,  and  also  affords  a  means 
of  getting  rid  of  a  great  proportion  of  the  tailing  sand  before 
the  water  reaches  the  pump. 

Pioneer  Tin  Mine.-  Shortage  of  water  interfered  a  good  deal 
witli  the  progress  of  this  mine  towards  the  clos>e  of  the  vear 
The  hydro-electric  scheme  now  fast  approaching  completion 
will  not  only  cheapen  and  otherwise  facilitate  the  use  of 
mechanical  power  required  for  running  the  gravel-p)ump,  but 
also  ensure  a  more  constant  sunply  of  water  for  sluicing  pur- 
poses. Through  the  courtesy  of  the  general  manager,  Mr.  C. 
G.  Ryan,  I  am  enabled  to  furni*ih  the  following  outline  of  the 
new  scheme :  — 

The  primary  object  was  to  augment  the  water-supply  by  the 
construction  of  a  dam  on  the  Frome  River  that  would  enable 
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enough  water  to  be  stored  to  run  the  sluicing  plants  oon- 
cinuoualy  during  the  summer  months.  As  the  elevation  of  the 
dam  above  the  mine  workings  was  sufficient  to  ^ive  the  neces- 
sary power  for  gjenerating  electricity  for  driving  two  large 
bar^,  it  was  decided  to  put  in  a  generating  station  at  a  con- 
venient point,  and  substitute  motors  for  driving  the  sand- 
pump  in  the  place  of  steam-engines.  The  water  therefore 
f^erves  the  dual  purpose  of  providing  water-power  for  the 
pumps,  and  water  for  sluicing.  The  dam  is  625  feet  in  length 
and  54  feet  in  depths  and  is  constructed  of  loose  rock  with  a 
ooncrete  facine»  and  has  a  capacity,  to  the  51-feet  level,  of 
420,000,000  gallons.  The  water  is  drawn  off  in  a  concrete  tunnel 
through  the  base  of  the  dam,  and  passes  into  a  race  1^  mile  in 
length,  which  conveys  it  to  the  head  of  the  power-pipe  line  of 
wrought-iron,  36  inches  in  diameter  and  1200  feet  in  length, 
from  the  end  of  which  it  issues  to  the  nozzles,  driving  the  tur- 
bines under  a  head  of  440  feet.  Three  generating  sets  are 
installed  of  Voith  turbines,  coupled  direct  to  375  K.W.  All^e- 
meine.  Three-phase  generators,  generating  at  6500  volte,  which 
is  transmitted  4  miles  to  the  mine,  direct  on  to  the  motors  driving 
the  sand-bumps.  From  the  turbines  the  water  passes  into  a  race 
3  miles  long,  which  convene  it  to  the  head  of  the  pressure-column 
on  the  mine,  from  which  it  issues  from  the  sluicin^-nozzles  under 
a  head  of  250  feet.  The  transmission  line  is  earned  to  the  edge 
of  the  workings,  where  it  branches  in  two,  each  branch  con- 
sisting of  armoured  cable,  which  is  carried  on  to  the  two 
barges,  each  of  which  has  a  400  B.H.P.  motor  driving  a  16-inch 
sand-pump.  The  priming  gear,  consisting  of  an  Edwards  air. 
pump,  is  directly  connected  to  a  5  B.H.P.  motor.  The  speed 
variation  on  the  motor  is  obtained  by  a  liquid  controller,  and 
also  by  different  sized  split-pulleys  on  the  motor  shaft.  The 
whole  outfit  combines  the  most  modern  European  practice,  and 
is  fitted  with  carriage-switch  gear  and  niitomatic  voltnge  regu- 
lation, as  well  as  lightning  arresters  and  other  safety  devices. 
It  is  anticipated  that  the  plant  will  be  in  operation  before  the 
end  of  April,  1909. 

The  Anchor  Tin  Mine  ceased  operations  for  a  time  towards 
the  end  of  the  year.  Want  of  a  sufficient  supply  of  water  was 
mainly  the  cause  of  this,  as  it  is  only  by  treating  large  quan- 
tities that  the  mine  has  any  chance  of  living  at  all. 

The  Mt.  Rex  Company  commenced  again,  this  time  on  :i 
big  lode  formation  to  the  south-east  of  the  old  mine.  Several 
hundred  tons  were  put  through,  but  the  lode-stuff  could  not  be 
made  to  yield  marketable  tin,  owing  to  the  presence  of  large 
quantities  of  wolfram. 

The  Shepherd  and  Murphy  Mine  at  Bell  Mount. — Middlesex 
is  working  steadily,  ana  with  a  fair  measure  of  success. 
Scarcity  ot  water  nere,  as  elsewhere,  retarded  operations  a 
so<)d  deal.  The  mill  and  concentrating  plant  is  operated  by 
Pelton  wheels.  A  crosscut,  which  is  a  continuation  of  the 
battery  level  tunnel  tapping  No.  6  lode  is  now  being  driven 
south.  The  intention  is  to  cut  all  the  lodes  hitherto  worked 
froai  the  higher  level  tunnels,  and  do  away  with  the  necessity 
for  using  t&  ssrial  tram. 

Silver  Mines, — ^The  Round  Hill  Silver  and  Lead  Mining  Com- 
pany had  almost  completed  ite  ore-concentrating  plant  at 
the  close  of  the  year.  No  mining  work  had  been  oone  during 
the  last  quarter,  but  everything  is  in  readiness  for  the  breaking 
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of  large  quantitiee  of  ore,  once  the  plant  for  treating  it  is  set 
goins.  The  facilities  for  mining  by  means  of  tunnelling  are 
excellent,  and  with  plenty  of  ore  in  sight  good  results  might 
reasonably  be  exacted. 

Devon  Silver  Idine. — Work  was  resumed  after  the  winter 
months  were  over«  and  about  50  tons  of  high-grade  ore  obtained 
from  the  old  adit  level.  A  winze  commenced  at  t^  end  of  the 
year  is  ^oing  down  on  good  ore,  the  lode  improving  in  width 
as  sinking  proceeds.  Only  a  few  men,  seven  in  all,  are 
employed.  The  means  of  transit  of  the  ore  from  this  mine  to 
Devonport  has  been  made  easier  by  the  opening  of  the  new 
road  from  South  Staverton  vid  the  Round  Hill  Silver  and 
Lead  Mine  to  Lorinna  on  the  River  Forth^  a  distance  of  10 
miles.  The  ore  has  still  to  be  packed  from  the  mine  to 
Lorinna,  about  5  miles.  The  new  route  is  shorter  by  abont 
5  miles  than  the  old  road  vid  the  Shepherd  and  Murphy  Mine 
and  Wilmot. 

Copper. — Burnie  Copper  Mine. — The  old  company  ceased 
operations  altogether  m  September,  and  sold  its  leases  and 
plant  to  a  smalT  syndicate  formed  at  Burnie,  which  has  taken 
out  a  considerable  quantity  of  ore  left  in  the  different  levels. 
This  work  will  soon  come  to  an  end,  and  it  is  not  likely  that 
any  attempt  will  be  made,  by  the  present  owners  at  all  events, 
to  prove  tne  lode  to  a  greater  depth.  The  total  depth  worked 
to  IS  258  feet.  The  shoot  of  ore  shortened  going  south  at  the 
bottom  level,  and  the  lode  pinched  somewhat  under  foot. 

Copper  Creek  Syndicate. — Gunn's  Plains. — No  work  at  this 
mine  since  February,   1908. 

Bxivket-dr edging  for  Tin. — The  Gladstone  Development  Com- 
pany's dredge  has  been  idle  for  several  months  past.  All  the 
payable  ground  in  "Weir's*'  paddoclc  being  work€»d  out,  it 
will  be  necessary  to  remove  the  dredge  to  a  flat  about  half 
a  mile  further  down  the  river.  This  can  only  be  accomplished 
in  time  of  flood,  or  by  constructing  a  temporary  dam  to  raise 
the  water.  The  Dorset  and  Ringarooma  aredges  are  working 
with  varied  success.  There  is  now  a  chance  of  improvement 
under  new  management. 

Annexed  are  tables  showing  the  number  and  nature  of  acci- 
dents for  the  year. 
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Mr.  Inspector  Harrison  (Zeehan)  reports  : — 

Accidents, — In  submitting  my  annual  report  for  1908,  I  bee 
to  state  that  the  number  of  mining  accidents  has  been  I3.  and 
at  the  Tasmanian  Smeltere  five,  one  of  which  proved  fatal. 

Ropes  and  Cages.- -Ropes  and  cages  have  been  tested,  aa 
required;  several  of  the  former  have  been  replaced  by  new 
ones. 

Ventilation. — The  ventilation  of  the  mines  has  been  in  most 
instances  all  that  could  be  desired,  and  there  have  been  no 
complaints. 

Prospects  of  the  Field. — ^Notwithstanding  the  depreeeed  state 
of  the  metal  market  and  the  temporary  closins  down  of  the 
Tasmanian  Smelters,  the  output  from  the  field  has  been  fairly 
well  maintained.  Smelters  are  in  course  of  erection  for  the 
treatment  of  the  large  quantities  of  stannite  ore  that  has 
been  opened  up  in  the  Qonah  Mine. 

The  construction  of  tracks  and  bridges  is  enabling  the  proe. 
pectors  to  extend  their  exertions  further  afield,  and  encourag- 
ing reports  are  coming  in. 

Magazines. — Magazines  are  31  in  number  in  this  district, 
requiring  supervision.     They  are  kept  in  good  order. 

Legal  Proceedings. — ^There  have  not  been  any  during  the 
year. 
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Mr.  Inspector  Curtain  (Queenstown)  reports  : — 

Of  the  21  cafiualties  recorded,  five  were  aooompanied  or 
followed  by  death.  This,  unfortunately,  is  the  highest  per- 
centage on  this  field  since  it  became  a  separate  district. 

1.  Maher's  thigh  waa  broken  by  a  fall  of  side  rock  while  he, 
with  his  mate,  was  timbering  a  pass.  In  due  time  (six  weeks) 
his  convalescence  was  well  assured,  when  a  lung  complication, 
arising  from  a  clot  of  blood,  whose  origin  was  attributed  to  the 
mine  injury,  unexpectedly  set  in>  and  trom  which,  brietiy  after 
its  first  symptom  was  observed,  he  expired.  He  was  a  capable 
man,  ana  a  statement  suppliea  by  him  shortly  after  the  occur- 
rence pointed  to  the  fact  that  it  was  purely  accidental. 

2  and  3.  Atkinson  and  Cusick,  with  others,  were  late  in 
the  evening  working  overtime  in  one  of  the  overburden  benches 
of  the  open-cuts,  in  order  to  make  it  safe  for  the  next  morn, 
ing-shift.  when  from  some  unaccountable  cause  both  fell  off 
the  bencn  and  lost  their  lives.  At  the  coroner's  enquiry  it  was 
surmised  that  Cusick,  while  barring  down  a  piece  of  spoil, 
lost  his  balance,  and  Atkinson,  realising  his  mate's  danger, 
attempted  to  save  him,  but  failed,  and,  instead,  went  with 
him.  Subsequently  't  became  generally  stated  that  Atkinson 
suffered  from  dizziness  or  some  other  head  trouble,  and  being 
evidently  seized  with  an  attack  at  the  time,  fell  forward,  and 
striking  Cusick,  who  was  a  light  man,  occasioned  the  trouble. 

4.  Archie  Frank  Best,  a  platman  at  the  North  Lyell  Mine, 
lost  his  life  by  being  crushed  by  the  cage  against  the  tihaft 
timbers.  A  mate  was  travelling  with  him,  but  beyond  stating 
(1)  that  the  deceased  knocked  the  cage  away  prior  to  entering 
it  (which  was  contrary  to  the  mine's  regulation),  and  (2)  that 
ample  time  elapsed  for  Best  to  enter  before  the  enginedriver 
moved  it  away  after  receiving  Best's  signal,  he  could  give  no 
tangible  reason  how  the  accident  happened.  Best's  duties  gave 
him  control  of  the  cage,  and  how  he  got  entangled  is  a 
mystery. 

5.  David  Young,  a  head  contractor  in  the  substopes  of  the 
700  feet  level  at  the  North  Lyell  Mine,  lost  his  life  by  a  fall 
of  face  rock.  From  the  statement  of  his  mate  it  was  quite 
evident  both  were  aware  of  the  "  drummy  nature "  of  the 
ground,  but  to  "build"  a  pass  directly  alongside  this  same 
ground,  "  chanced  it,"  with  the  result  that  such  procedure 
added  another  victim  to  the  many  who  have  lost  their  lives 
from  a  similar  cause. 

Next  in  order  to  these  fatal  accidents  may  be  taken  that 
of  Willows  Farrows,  who,  following  the  pernicious  -practice  of 
priming  fuse  by  bitinf^  the  caps  on,  had  one  explode  in  his 
mouth,  which,  in  addition  to  shattering  his  jaws,  burst  an 
unsightly  hole  through  his  cheek,  and  otherwise  severely 
injured  his  throat  and  tongue.  For  some  time  he  remained 
in  the  local  hospital,  but  to  secure  special  treatment  ^  was 
removed  to  Melbourne,  where,  it  is  stated,  he  fared  indiffer- 
ently. His  last  address  was  with  his  relatives  at  Tunnack,  but 
locallv  his  state  of  health  is  unknown. 

McNab,  a  slag  wheeler  at  the  Reduction  Works,  was  severely 
burned  by  backing  into  a  pot  of  molten  metal,  but  fortunately 
he  has  made  a  remarkable  recovery,  and  is  again  pursuing 
his  ordinary  labours   at  the  works. 
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Cox,  a  machine  hand,  in  broad  daylight  walked  into  a  mul- 
lock pass  at  the  Iron  Blow  open-cut  workings,  and  waft,  with 
a  broken  shoulder  and  severe  head  wounds,  unoonacioue  for 
a  week. 

These,  with  Fisher,  a  carpenter,  who  fell  off  the  roof 
at  the  Converters  while  making  some  alterations  there,  may 
be  rated  as  the  more  serious  injuries  that  have  taken  place 
during  the  year,  the  remainder  being  of  a  minor  and  non- 
appi'ehensive  character,  compare  favourably  with  other  States, 
wnen  the  number  and  occupations  of  the  men  are  taken  into 
consideration. 

Of  those  not  enumerated,  a  case  of  ^'  g;assing  "  took  place  on 
the  eastern  crosscut  of  the  North  Lyell  JSdines^  lOOQ-feet  level, 
where  a  man  was  overcome  and  seriously  affected  for  some  days 
afterwards.  Here,  again,  unnecessary  liberties  were  taken, 
redeemed  only  by  the  fact  that  the  man's  mate,  though  some- 
what oppressed,  stuck  by  his  unconscious  comrade  and  carried 
him  outside  the  influence  of  the  fumes  where,  after  raising 
the  alarm,  he  practically  collapsed  himself. 

Chiefly  based  on  medical  information,  it  is  pleasing  to  state 
that,  bar  casuals  from  other  places,  the  health  generally  of 
the  men  is  good.  This,  however,  should  be  expected,  for,  as  a 
bodv,  they  are  still  in  their  prime,  many  really  barelpr  out 
of  their  teens.  Hence,  while  fully  recognising  this  fact,  it  was 
with  no  desire  to  harass  those  in  charge  that  exception  had  to 
be  taken  to  the  quality  of  the  air  prevailing  in  certain  ends, 
rises,  and  close  stopes;  together  with  dust  from  rock  drills, 
and  smoke  from  blasting;  but  to  remedy  these  evils,  in  pur- 
suance of  the  Mining  Regulations,  so  that  the  evils  arising 
from  such  causes,  and  so  notoriously  known  in  older  fields, 
should  not  get  a  footing  here. 

Ropes  and  Cages. — These  in  use  receive  periodical  inspection, 
and  within  the  stipulated  intervals  are  tested  and  minuted  by 
the  company's  officers,  whereby  a  departmental  repetition  is 
unnecessary.  The  ropes  on  the  new  electrical  hoist  at  the 
North  Lyell  Mine  are  furnished  with  the  maker's  certificate, 
which  states  their  quality  and  breaking  strains  as  30  tons. 

Explosives  and  their  Magazines. — These  are  satisfactory, 
taking  into  consideration  the  large  quantities  of  chemical  and 
mechanical  compounds  that  pass  into  use  in  this  district,  thr 
Mt.  Lyell  Company's  consumption  alone  exceeding  60  tons. 
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REPORT   ON   SHALE   DEPOSITS   IN    TASMANIA. 


1.  Tasmanite  Shcde, — The  oil  shale  of  the  Mersey  district, 
which  was  formerly  called  dysodile,  occurs  associated  with  coal- 
measure  sandstones  in  the  Latrobe  area  in  the  basin  of  the 
River  Mersey.  It  seems  to  have  been  recorded  first  in  1852, 
when  it  was  reported  to  the  Royal  Society  of  Tasmania.  The 
first  analysis  of  it  was  made  by  Professor  Penny,  of  Glasgow, 
who  reported  as  follows  : — 

Resinous   matter   <26'04 

Sand  and  clay  69-83 

Pyrites    2-76 

Water    1-37 


10000 


He  also  stated  a  proximate  analysis  as  follows  :- 

Volatile    matter    20*41 

Fixed  carbon  6*50 

Ash    71-20 

Sulphur    0-73 

Water    216 


10000 


In  1861,  Mr.  Charles  Gould  reported  officially  that,  the  coal 
measure  beds  are  permeated  by  the  resinous  particles  of  the 
substance,  and  he  referred  to  this  as  dysodile;  but  Professor 
A.  H.  Church,  in  18(54,  gave  the  shale  the  name  of  tasmanite. 

In  1876,  Mr.  E.  T,  Newton  proposed  the  name  tasmanite  for 
the  shale,  and  Tasmanites  punctatus  for  the  spores  (or  plants 
to  which  they  belong).  The  size  and  form  of  the  seed-like 
bodies  or  sacs  were  considered  by  him  to  indicate  that  they 
are  more  nearly  allied  to  Lycopodiaceous  macrospores  than 
to  anything  else. 

E.  A.  Newell  Arber  (Catalogue  of  the  Fossil  Plants  of  the 
Glossopteris  flora,  Brit.  Museum,  p.  176)  in  1905  regard txl  it 
as  hardly  necessary  to  retain  the  name  Tasmanites  punctatus. 
He  says  there  is  no  doubt  that  they  are  of  the  nature  ot  spores, 
although  of  wITat  particular  type  of  plant  there  is  no  evidence 
to  show.  They  can,  however,  hardly  be  of  Lycopodean  origin, 
since  lycopods  are  unknown  at  present  from  Australasia  in 
association  with  the  Glassopteris  launa. 

The  layers  of  shale  wear  the  aspect  of  a  light-brown  or  yel- 
lowish brown  sandstone,  charged  with  minute  resinous-looking 
flattened  discs.  Marine  Permo-Carboniferous  fossils  (Spirifera. 
Productus,  Aviculopecten,  Cardiamorpha,  Pachydomus.  Platy- 
schima,  Pleuretomaria,  Pteronites)  are  recorded  from  tne  beds. 
The^^  are  juf<t  below  tne  Tasmanian  upper  marine  Permo-Car- 
honiferous  beds,  and  correspond  approximately  with  the  Mer- 
sey   cx>al    measures,    though    their    precise    relations    with    the 


ill 

known  coal  fleams  .in  this   basin   have  not  yet  been  settled. 
The  neighbouring  coal  seams  probably  lie  beneath  them. 

The  known  shale  area  comprises  a  strip  of  country  about 
6  miles  long  by  2  miles  wide,  lying  to  the  east  of  the  railway- 
line  between  Railton  and  Latrobe.  One  thousand  three  hun- 
dred and  five  acres  of  this  are  held  at  present  for  shale-mining, . 
and  931  acres  formerly  held  are  at  present  vacant.  About  a 
sauare  mile  has  been  proved  by  shatts.  At  the  southern  end 
or  the  field,  north  of  Kailton,  899  acree  are  held  in  the  name 


proved  at  a  depth 

em  end  of  the  area,  about  a  couple  of  miles  south  of  Latrobe, 

406  acres  are  held^  in  the  name  of  G.  T.  Bastard. 

The  Mersey  River  has  intersected  the  shale  area,  and  at  one 
place  a  bed  shows  in  the  bank  for  a  thickness  of  6  or  7  feet. 
An  outcrop  has  also  been  noticed  up  to  9  feet  in  thickness. 
Several  of  the  exposures  are  at  different  levels,  and  are  con- 
sidered to  belong  to  more  than  one  seam.  At  many  points 
the  beds  can  be  worked  b^  open-cut:  and  where  underground 
mining  is  necessary^  drainage  will  oe  easy,  as  the  beas  are 
higher  than  the  river.  It  is  probable  that  the  area  in  which 
.  the  shale  beds  occur  is  more  extensive  than  is  at  present 
known.  It  is  intended  to  have  a  departmental  examination 
of  the  district  made  shortly. 

In  1902  the  Tasmanian  Shale  and  Oil  Syndicate,  originating 
in  South  Australia,  caused  some  exhaustive  experiments  to  be 
made  by  Dr.  J.  G.  A.  Black,  M.A.,  and  Mr.  T.  Esdaile.  The 
sulphur  and  refractory  bitumens  contained  in  the  shale  were 
removed  in  the  experiments  without  difficulty,  and  were 
declared  as  forming  no  obstacle  to  the  successful  extraction  of 
the  oil.  Dr.  Black  reported  results  from  various  outcrops  a« 
from  44  to  65  gallons  of  crude  oil  per  ton.  Mr.  Esdaile  says 
that  the  tests  indicate  an  average  richness  of  60*2  sallons  of 
oil  per  ton  of  shale,  sp.  ^r.  0*931.  He  states  that  the  specific 
gravity  of  the  crude  oil  is  about  '932,  as  against  '892  of  the 
parallel  oil  of  the  Scotch  shales. 

The  following  tabular  statement  of  oil  products  obtained  by 
testing  144  oes.  (troy),  of  crude  oil,  equal  to  about  89|  lbs.  of 
good  shale,  by  Esdaile's  No.  2  method  has  been  published, 
and  will  show  the  nature  of  the  oils  which  can  be  extracted 
^om  the  Mersey  shale  : — 
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The  analyses  which  were  made  in  the  Black  and  Eedaile 
experiments  show  64  per  cent,  lubricating  oil,  25  per 
oenc.  iigbting  oil,  and  11  per  cent.  benzine  ana 
benzoline.  The  richness  of  tl^  shale  (1  ton  of  it 
yielding  as  much  crude  oil  in  these  experiments  as  2^  tons  of 
Scotch  shale),  combined  with  the  low  mining  costs  (Is.  6d.  to 
2s.  per  ton  of  shale,  equal  to  Cs.  to  ICb.  per  ton  of  crude  oil) 
and  proximity  to  port,  indicate  conditions  favourable  to  a 
successful  enterprise,  provided  that  an  extraction  method 
involving  moderate  working  costs  can  be  applied. 

2.  Kerosene  Shale  or  Cannel  Coal, — ^About  16  miles  south  of 
Wyn^ard.  an  outcrop  line  of  coal  seams  stretches  for  about 
2  miles  north-east  and  south-west^  between  the  Jessie  and 
Flowerdale  rivers,  in  the  Parish  of  Preolenna.  The  seams 
are  in  a  series  of  sandstones  and  clays,  approximately  250  feet 
thick,  which  are  known  as  the  lower  coal  measures  of  the 
Permo-Carboniferous  system  in  Tasmania.  One  of  these  seams 
is  20  inches  in  thickness,  and  is  made  up  of  kerosene  shale 
6  inches,  bright  coal  9  inches,  splint  (?)  coal  5  inches.  The  shale 
is  black;  has  a  pitchy  lustre,  conchoidal  fracture,  and  is  char- 
acteristically tough  and  sextile.  Samples  assayed  in  the  Tas. 
manian  Government  laboratories  yielded  the  following 
results  : — 

Fixed  Carbon.     GasoH,  kc.      Ash.        MoiKture. 

No.    1    210  76-2  2-3  05 

No.    2 23-2  71-6  41  11 

Samples  have  also  been  assayed  in  the  New  South  Wales 
Government  laboratory,  and  yielded  results  as  under  : — 

No.    3    28-51  67-32  2-92        1-26 

The  Launoeston  Gas  Company  tested  the  illuminating  power 
of  the  gas  vielded  b^  the  Freolenna  shale,  which  proved  to  be 
^bout  oouble  that  of  Greta  coal.     The  result  extended  beyond 
'^he  limit  of  the  photometer  scale  used,  and  was  estimated  as 
approximately  40  candle-power  per  gas  referee's  burner.     The 
extent  over  which  this  seam  exists  has  not  been  proved   by 
boring  or  mining  work.     The  shale  is  only  known  at  two  points, 
but  the  coalfield  has  an  approximate  area  of  2  miles  by  1  mile. 
The  distance  from  the  nearest  port  (Wynyard)  is  too  great  to 
aUow  these  seams  to  be  worked  prontably  until  the  transport 
question  is  settled  by  the  construction  of  a  tramway-line  from 
the  coast.     Parliamentary  sanction  has  been  given  for  a  sur- 
vey of  a  line  from  Burnie  to  Flowerdale,  and,  when  further 
facilities  exist  in  this  direction  a  workins  programme  will  be 
brought  within  the  range  of  profitable  discussion.     The  sub- 
stance,   strictly    speaking,    appears    to   be    neither   shale   nor 
cannel.   but   is   rather   intermediate   between   the  shale-cannel 
group  and  bituminous  coal,  and  would  probably  produce  ben- 
senes  rather  than  oils. 

Bam  Bluff. — A  somewhat  similar  coal  to  the  preceding 
exists  in  fragments  near  Barn  BlufiF,  45  miles  from  the  north 
coast.  The  seam  from  which  the  pieces  have  been  derived  has 
not  been  located,  but  it  doubtless  exists  somewhere  in  the 
vicinity.     Mr.  W.  A.  Dixon,  of  the  Technical  College  Labora- 


114 

tory,  Sj^ney,  considered  that  it  would  yield  far  more  tar  than 
oils,  which  would  be  difficult  to  purify.  He  says,  "  It  is  not  a 
oannel  from  which  oils  are  not  made,  and  not  a  shale  from 
which  they  are." 

The  proximate  analyses  which  have  been  made  of  this  coal 
at  different  times  are  the  following  : — 

12  3  4  5 

Analyst   J.  Sharps,  W.  P. Ward,  J.C.Newbery,  W.ADizon,  Avenige 

Ballarat.       Hobart.      Helboame.      8>dney.     analyiis. 

Water  Oao  0*4  trace  none  0*9 

Ash 2*80  4-9  6*06  4«12  4*3 

Volatile  Hydro. 

carbons   66*00  61*1  64*90  60*36  69*8 

Fixed  Carbon ...  41*90  44*3  39*76  43*60  49*4 

Salphar  trace  0*8  not  1*38  0*7 

determlncfl 

In  Petterd's  Catalogue  of  the  Minerals  of  Taamania,  the 
name  "Pelionite"  is  suggested  for  this  variety. 
Mr.   W.   F.    Ward,   the  Government  Analyst,  obtained  92 

gallons  of  crude  oil  and  tar  per  ton  by  very  slow  distillaticm : 
ut  no  investigation  has  yet  been  made  in  the  direction  of 
establishing  the  commercial  value  of  the  substanoe  as  an  oil 
producer. 

W.  H.  TWELVETREBS,  Government  Geologist. 


OUTLINES    OF    THE    GEOLOGY    OF    TASMANLA., 
By  W.  H.  TwKLVBTRBES,  Government  Geologist. 


Tasmania  is  the  separated  southern  terminal  of  the 
Australian  Continent.  The  western  half  of  the  island 
consists  of  folded  Pre-Cambrian  and  early  Palaeozoic  strata, 
moulded  by  denudation  into  high  ranges  with  crests 
between  3000  and  5000  feet  in  height.  Tlie  central  table- 
land and  eastern  borders  are  composed  of  more  or  less 
horizontal  beds  of  late  Palaeozoic  marine  strata  and  Meso- 
zoic  sediments,  relics  of  the  vanished  Gondwana  Land. 
Denudation  *has  exposed  huge  sills  of  diabase  in  these,  now 
crowning  the  high  plateaux  and  mountains  in  that  part 
of  the  island.  The  plateaux  are  known  by  the  name  of 
"  tiers/'  and  sink  by  successive  faults  to  sea-level  on  the 
east  coast.  Tertiary  fluviatile,  lacustrine,  or  estuarine 
drifts  occupy  the  floors  of  the  broader  valleys,  and  fill  old 
stream-channels  which  are  now  concealed  by  flows  of 
basaltic  lava. 

The  great  movements  of  igneous  material  leaving  their 
mark  upon  the  present  configuration  of  the  land  have  been 
acid  and  sub-acid  irruptions  in  Cambrian  times,  the  con- 
solidation of  gabbro  and  granite  in  the  Devonian,  the 
intrusion  of  widespread  diabase  sills  at  the  close  of  the 
Mesozoic,  and  the  effusion  of  basalt  lavas  in  Mid-Tertiary. 

In  Pre-Cambrian  times  Tasmania  appears  to  have  been 
beneath  the  Algonkian  ocean,  which  received  its  ssdiments 
from  continental  land  to  the  west.  The  surface  of  the 
deformed  Algonkians  was  subsequently  exposed,  and  fur- 
nished material  for  the  Cambrian  sediments,  which  in  their 
turn  were  eroded  and  redeposited  in  the  Ordovician  and 
Silurian  seas  under  which  most  of  the  present  area  of  the 
island  lay.  In  the  Devonian,  land  surfaces  must  have 
prevailed,  as  no  marine  strata  of  that  age  are 
recognisable,  and  in  the  Permo-Carboniferous  and 
during  the  Mesozoic  a  partial  land  connection  with 
Australia  continued,  with  shallow  waters  of  a  retreat- 
ing sea.  During  the  Cretaceous,  Tasmania  was  still  con- 
nected with  a  part  of  the  adjoining  continent,  but  aftei 
the  close  of  that  period  a  separation  occurred.  Subse- 
quently the  land  connection  was  restored,  to  be  again 
broken,  sinoe  which  time  insular  conditions  have  continued. 
The  last  land  bridge  across  the  straits  is  supposed  to  have 
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been  between  Wilson's  Promontory  in  Victoria,  and  Cape 
Portland  in  Tasmania,  via  Flinders  Island,  and  the  Kent 
Group.  It  is  estimated  that  an  elevation  of  300  feet  would 
lay  dry  a  strip  of  the  present  sea-bottom  between  Victoria 
and  Tasmania. 

The  difficult  features  and  inaccessibility  of  the  unin- 
habited mountainous  parts  of  the  island  have  gpreatly 
impeded  geologic  research.  It  has,  however,  been  possible 
to  settle  ths  stratigraphy  of  a  large  portion,  though  the 
lower  Palaeozoic  strata  and  the  Pre-Cambrian  schists  still 
require  further  study.  The  following  systems  or  groups 
of  systems  are  recognised :  — 

I.  Pre-Cambrian. 
II.  Cambrian. 

III.  Ordovician. 

IV.  Silurian. 
V.  Devonian. 

VI.  Permo-Carbonifterous. 
VII.  Mesozoic. 
Vni.  Tertiary. 
IX.  Quaternary. 

I. — Pre-Cambrian. 

Strata  belonging  to  this  group  of  systems  come  to  view 
in  the  western,  north-western,  and  south-western  parts  of 
the  island.     Whatever  horizons  may  be  established  for  the 
great  breaks  in  this  group,  the  known  Pre-Cambrian  rocks 
developed  in  Tasmania  belong  to  the  upper  divisions,  called 
Algonkian   by   the  United   States  Geological   Survey,   and 
comprising  dominantly  rocks  of  sedimentary  origin   (Pro- 
terozoic  of  Chamberlin  and  Sulisbury).     The  Archaean  or 
lower    series,    consisting   of   granitoid    rocks    and    igneous 
schists,  has  not  been  identified  in  the  island.     A  solitary 
boulder  occurs  at  the  29-mile  peg  on   Innes'   track   from 
Liena  to  Barn  Bluff,  having  a  distinctly  Archaean  facias, 
and  it  may  be  that  the  Archaean  rocks  will  be  found  in  the 
neighbourhood.     Up  to  the  present  no  discovery  has  been 
made. 

The  Algonkian  is  extensively  developed.  It  forms  the 
platform  on  which  the  Cambrian  strata  have  been  laid 
down,  and  wherever  its  upper  boundary  is  exposed,  rocks 
of  the  Cambrian  system  are  in  unconformable  juxtapo- 
sition. Its  lower  limit  has  not  been  seen,  but  naturally 
the  basal  beds  must  ultimately  rest  upon  rocks  belonging 
to  the  Archaean  complex.  No  organic  remains  have  been 
found  in  them.     In  some  parts  the  metamorphism  is  suffi- 
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ciently  intense  to  obliterate  all  traces  of  any  life  forms, 
while  elsewhere  the  deformation  and  alteration  have  been 
slight  and  the  rocks  have  the  aspect  of  merely  indurated 
or  crystalline  sandstones.  In  general  the  Algonkians  con- 
sist of  schistose  quartzites,  quarzitic,  sericitic,  and  occa- 
sionally argillaceous  schists. 

The  possibility  of  subdivision  of  the  Algonkian  is  ren- 
dered likely  by  the  discovery  of  what  seems  to  be  an  upper 
horizon,  indicated  by  bedded  quartzites  lying  nearly  hori- 
zontally upon  the  normal  strongly-folded  quartzitic  schists 
prevalent  in  the  valleys  of  the  Franklin  and  its  tributaries 
near  the  Raglan  Range  and  Frenchman's  Cap.  * 

Denison  Zone, — The  largest  continuous  development  is 
in  the  west  and  south  of  the  island.  Lofty  schist  ranges 
in  parallel  north-and-south  lines  traverse  the  coun- 
try west  of  -the  King  William  and  Denison  Ranges 
and  Mt.  Wedge  and  the  area  in  the  south-west 
between  the  New  River  and  Port  Davey.  These  schists 
form  the  Ra^kn  and  Collingwood  Ranges,  the 
Frenchman's  Cap,  the  greater  part  of  Mt  Arrowsmith, 
the  lower  slopes  of  Mt.  Gell,  and  the  Loddon  Range.  From 
below  the  conglomerates  of  which  the  Denison  Range  is 
composed,  and  which  strike  N.  20^  W.,  quartzitic  schists 
rise  with  a  north-easterly  strike,  and  the  same  general 
bearing  (with  numerous  local  variations)  prevails  through- 
out the  whole  of  the  schist  country  further  west.  The 
eastern  boundary  of  the  schists  is  prolonged  south  of  the 
River  Gordon,  west  of  the  Wedge  River,  and  then  in  a 
direction  east  of  south  to  the  south  coast  west  of  New 
River.  The  mica  schists  of  the  Collingwood  River  valley 
are  intersected  by  dykes  of  gamet^zoisite-amphibolite. 
Three  occurrences  of  this  rock  lie  between  the  intersections 
of  the  Balaclava  and  Cardigan  rivers  with  the  Collingwood. 

South  of  the  Gordon  the  dominant  strike  of  the  schist 
is  between  N.  5°  and  30°  W.,  and  this  is  also  the  case  in 
the  Port  Davey  district. 

Cox's  Bight  and  Port  Davey. — Schistose  quartzites  and 
micaceous  schists  are  pierced  by  tin-bearing  granite  at 
Cox's  Bight,  at  the  southern  end  of  the  Bathurst  Range. 
The  bight  is  6  miles  across,  and  is  divided  into  two  bays  by 
a  small  promontory  called  Point  Eric,  which  rises  to  a  peak 
160  feet  above  sea-level.  This  headland  consists  of  alter- 
nate layers  of  micaceous  sandstone  and  saccharoidal  quartz- 
ite,  contorted  and  dipping  at  low  angles  to  the  south-west. 
The  strike  of  these  is  north-north-west  to  north-west,  and 
this  is  the  general  strike  of  all  the  schists  and  quartzites  in 


118 

the  locality,  excepting  in  the  range  of  dark  schists  in  the 
eastern  bay,  where  the  strike  is  about  north  and  south. 
The  junction  with  granite  is  observable  at  the  neck  of  the 
Point  Eric  pn)montory,  and  the  igneous  rock  then  forms  a 
spur  with  rocky  knobs  rising  north  from  sea-level  to  600 
feet,  where  it  again  junctions  with  quartzite,  which  con- 
tinues to  the  summit  of  the  Bathurst  Range,  2800  feet 
above  sea-level.  Cox's  Bluff  Range  is  a  high  headland 
(about  1000  feet),  forming  the  western  horn  of  the  bight, 
and  consisting  of  dense  white  quartzite,  like  many  of  the 
bluffs  which  jut  out  on  this  part  of  the  coast,  with  bare 
snow-^hite  crests  visible  for  many  miles.  The  white 
quartzite  of  Port  Davey  has  long  been  assumed  to  be  of 
Pre-Cambrian  age.  This  series  of  schists  and  quartzites 
continues  westwards  to  South-West  Cape,  and  eastwards 
to  the  high  land  west  of  the  New  River. 

Barn  Bluff  and  Dove  River. — The  country  round  Bam 
Bluff  consists  principally  of  foliated  quartz  schists  with  a 
general  east-and-west  strike,  or  slightly  north  of  west  and 
south  of  east.  Micaceous  and  argillaceous  schists  are  also 
present.  This  Pre-Cambrian  country  continues  as  far 
north  as  the  Dove  River. 

f^lverstone  and  Forth. — At  the  mouth  of  th€  River 
Leven,  quartzitic  and  sericitic  schists  and  schistose  con- 
glomerates, with  beautifully  stretched  quartz  pebbles,  are 
well  exposed  along  the  beach  eastwards  as  far  as  Button's 
Rivulet,  where  they  are  covered  by  basalt  of  Tertiary 
age,  with  a  general  strike  of  N.  10°  E. ;  and  westwards 
past  Picnic  Point  to  halfway  across  Barkworth's  Bay,  west 
of  Goat  Island,  where  their  junction  with  the  overlying  Dun- 
das  and  Leven  Cambrians  is  hidden  by  a  flow  of  lava.  The 
striped  slates  and  breccia  a  little  further  west  appear  with 
a  strike  of  from  N.  15°  to  25°  W.,  showing  their  strongly 
unconformable  position  on  the  Algonkian  schists.  The 
schistose  conglomerates  at  Goat  Island  furnish  classical 
examples  of  dynamically  deformed  pebble  beds,  the  quartz 
pebbles  being  stretched  into  lenticles  and  long  narrow  strips 
without  fracture.  The  strike  of  the  schists  west  of  Goat 
Island  ranges  from  N.  12°  to  30°  E.,  with  a  north-westerly 
dip. 

At  Hamilton-on-Forth  a  picturesque  river  gorge  exposes 
the  ancient  rocks  beneath  a  thin  covering  of  Tertiary 
basalt,  which  occasionally  assumes  a  felsparless  or  lim- 
burgitic  facies.  To  the  north-west  of  the  township  crags 
of  saccharoidal  white  quartzite  overlook  the  river.     This 
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is  bounded  on  the  west  by  the  basalt.  Further  south 
Jklong  the  road  there  emerges  from  below  the  basaltic  sheet 
a  small  exposure  of  serpentine  about  a  chain  wide.  The 
next  body  of  rock  westerly  is  micaceous  quartz  schist  strik- 
ing N.  10^  W.,  and  dipping  south-west.  South-«ast  of 
this,  and  on  th^  same  strike,  is  a  belt  of  garnet-zoisite- 
amphibolite  with  a  north-westerly  bearing.  This  is  suc- 
ceeded on  the  west  by  mica  schist  and  micaceous  quartzite 
with  strike  of  from  N.  10°  to  30°  W.,  and  a  south-westerly 
dip.  The  schist  is  sometimes  graphitic  Further  south 
intrusions  of  porphyroid  occur,  and  the  Algonkian  plat- 
form sinks  below  the  Cambrian  slate  and  breccia  series. 

Eocky  Cape, — A  series  of  quartzites  and  quartz  schists  is 
exposed  along  the  north-west  coast  of  Tasmania  from 
Jacob's  Boat  Harbour  west  of  Wynyard  to  Rocky  Cape, 
which  forms  a  promontory  on  the  east  side  of  the  bay 
extending  to  Circular  Head. 

The  Rocky  Hills  form  a  high  range  of  massively  bedded 
quartzite,  which  trends  south  or  a  little  east  of  south  from 
the  coast  to  about  a  mile  south  of  the  main  road,  when 
it  sinks  rather  abruptly,  and  subsides  in  the  country  which 
extends  south  across  the  Arthur  River  towards  the  Heazle- 
wood  and  Long  Plains.  Immediately  west  of  the  Cape  are 
contorted  quartz  schists,  which  are  a  part  of  the  complex 
of  schists  and  quartzites  which  succeed  one  another  on 
this  part  of  the  coast.  The  strike  of  the  quartzite  at 
Rocky  Cape  port  is  north  of  east,  and  of  the  curled  schist 
west  of  same  N.  80°  E.  The  quartzite  here  is  coarsely 
bedded  and  not  schistose. 

The  same  series  extends  eastwards  to  Jacob's  Boat  Har- 
bour, where  the  strike  is  north-west,  with  a  north-easterly 
dip. 

Rocky  River  Schists. — This  formation  is  met  with  on  the 
Waratah-Corinna-road,  at  26  miles  from  Waratah,  and 
continued  to  31^  miles  with  a  strike  of  about  N.  10®  W. 
and  a  north-easterly  dip.  The  observed  width  of  the  belt 
is  about  1^  mile.  On  the  east  it  is  bounded  by  the  Long 
Plains  series  of  quartzitic,  sericitic,  and  graphitic  schists. 
The  country  to  the  west  has  not  been  closely  examined, 
but  slate  and  quartz  schist  occur  in  it.  The  Rocky  River 
schists  continue  north-west  for  10  miles  to  the  Savage 
Raver,  and  perhaps  3  or  4  miles  further  north.  For  this 
distance  they  maintain  their  lithological  characteristics, 
and  at  intervals  expose  their  characteristic  ore  outcrops. 
These  comprise  large  lenses  of  magnetite  and  hematite, 
with  a  variety  of  associated  minerals — gold,  silver,  copper, 
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pyrrhotite,  pyrite,  barytes,  arsenide  and  antimonial  sul- 
pharsenide  of  nickel,  cobalt  molybdate,  asbestoB,  dderite, 
dolomite,  calcite,  arsenopyrite,  ic.  On  each  side  of  the 
ore-bodiee,  and  separated  from  them  only  by  bands  of  more 
siliceous  schist,  are  the  amphibolitic  schists  of  this  zone, 
which  are  sometimes  gneissoid  and  fissile,  sometimes  typi- 
cally foliated,  or  compact,  or  granular  with  irregular  n*ac- 
ture.  Smooth  talc-like  schists  are  frequent.  The  elements 
forming  the  amphibolite  are  a  rather  fresh-looking  acid 
plagioclase  in  large  plates,  a  green  amphibole,  sometimes 
decidedly  bluish-green  in  thin  section,  with  the  extinction 
angles  of  common  hornblende;  apatite  in  large  formless 
crystals;  quartz;  and  much  epidote.  The  rock  obviously 
belongs  to  the  amphibolitic  crystalline  schists,  and  possibly 
was  once  gabbro,  the  pyroxene  of  which  has  been  replaced 
by  hornblende  and  the  basic  felspar  transformed  into  more 
acid  felspar  and  quartz.  The  presence  of  nickel  ore  and 
the  frequent  development  of  serf>entine  in  the  joint  planes 
of  the  rock  harmonise  with  this  supposition. 

At  the  junction  of  the  Whyte  River  with  the  Nine-Mile 
Creek,  where  some  copper  ore  mining  has  been  carried  on, 
this  zone  contains  actinolite  schists. 

Long  Plain  Srhistn. — The  rocks  on  the  Long  Plains 
between  Waratah  and  Corinna  may  be  placed  in  the  Pre- 
Cambrian.  They  comprise  sericitic,  graphitic,  and  quartz 
schists  striking  a  little  east  of  north.  A  good  deal  of 
loose  gold  has  been  obtained  from  the  creeks  north  of  the 
plain  (in  nuggets  up  to  5  ozs.  in  weight),  as  well  as  from 
the  angular  hill  detritus.  Gold  in  ragged,  spongy,  and 
crystalline  forms  has  been  obt>ained  from  softened  zones  in 
the  schist. 

Asbestos  Range. — This  is  a  majestic  linear  range  5  or  6 
miles  west  of  Beaconsfield,  terminating  northwards  in  pro- 
montories at  Badger  Head  in  Bass  Straits.  No  asbestos 
has  been  found  in  it.  The  range  has  been  so  named  from 
its  lying  immediately  to  the  west  of  the  Anderson's  Creek 
belt  of  serpentine,  in  which  veins  of  chrysotile  or  serpent- 
inous  asbestos  exist.  The  serpentine  intrusion  obscures  the 
junction  of  the  schists  of  this  range  with  the  Cambrian 
grits  and  sandstones  of  the  Beaconsfield  district.  The 
rocks  of  which  the  range  is  composed  are  micaceous  schists, 
slates,  and  s:rits,  striking  N.  IQO  to  20°  W. 

Ore-deposits  in  Pre-Camhrian  Rocks. — Ores  of  copper, 
antimony,  and  lead  occur  in  the  schists  at  Port  Davey, 
copper  and  nickel  ores  (with  gold  and  silver)  in  the  Rocky 
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Biver  belt,  gold  in  the  Long  Plain  schists,  and  dissemina- 
tions of  copper  ore  in  dykes  traversing  the  quartzite  at 
Rocky  Cape  and  Jacob's  Boat  Harbour.  Gold  has  been 
found  in  sericitic  quartzite  at  the  Gell  Biver,  19  miles 
north  of  the  Great  Bend  of  the  Gordon,  and  has  been 
reported  from  several  points  in  the  schist  area.  Copper 
ore  occurs  in  the  Asbestos  Bange  schists,  and  in  quartzite 
and  actinolite  rock  at  Bam  Bluff. 

II. — Cambrian. 

The  base  of  the  system,  where  observed,  rests  unc.on- 
formably  upon  the  upper  Pre-Cambrian  rocks,  which  v^ere 
subjected  to  foliation  and  erosion  before  the  overlying 
Cambrian  strata  were  deposited.  Becent  information  has 
shown  that  the  clay  slates  and  breccias  which  in  o&rly 
literature  were  called  Cambro-Siluriaut  and  more  lately 
Cambro-Ordovician,  may  be  regarded  as  belonging  to  the 
Cambrians.  The  West  Coast  conglomerates,  the  schist<Dse 
porphyries  of  the  West  Coast  Bange,  and  the  felspathic 
schists  of  Mt.  Lyell,  about  which  uncertainty  has  been 
felt  for  a  long  time,  may  be  almost  certainly  placed  in  the 
same  system. 

The  grouping  of  the  beds  in  the  Cambrian  is  somewhat 
provisional  at  present,  as  investigation  is  still  proceeding, 
but  the  following  groups  have  been  recognised :  — 

(4)  Dikelocephalus  sandstone  at  Caroline  Creek  and 
the  Florentine. 

(3)  Discoidal  sandstone  in  the  Loddon  Biver  valley 
and  at  Caroline  Creek  near  Dulverton. 

(2)  Tubicolar  sandstone  at  Middlesex,  Five-mile  Bise, 
Mt.  Claude,  Lemonthyme  Hill,  Black  Bluff, 
Zsehan,  Loddon  Biver  Valley. 

(1)  Conglomerates,  pebbly  sandstone,  and  quartzite 
on  the  West  Coast  Bange,  Mt.  Zeehan,  the 
Thumbs,  Denison  Bange,  Bailton,  &c, 

Incertae  Sedis. 

(a)  The  Dundas  slates  and  breccias,  the  Dial  Bange, 
and  Leven  slates,  breccias,  tuffs,  and  porphy- 
roids ;  the  felspathic  porphyries  of  Mts.  Lyell, 
Jukes,  and  the  West  Coast  Range  generally. 

(6)  Slate  and  sandstone  at  the  Needles  and  in  the 
neighbourhood  of  Mts.   Mueller  and  Wedge. 
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(1)  Conglomeratei. 

The  great  Denison  Range  flanks  the  valley  of  Rasselas 
to  the  west  as  one  proceeds  north  of  the  Gordon  Bend. 
First  comes  its  southern  offshoot  (Mt^  Wright),  which  forms 
a  high  wall  on  the  west  for  about  5  miles,  and  then  the 
main  ridge  of  the  Denison  in  continuation  of  the  Thumbs 
and  the  mountain  north  of  Clear  Hill  comes  to  the  front 
and  rises  above  the  plain  in  lofty  peaks.  The  western 
face  of  this  range  is  composed  of  crystalline  and  pebbly 
sandstone,  weathering  into  a  visible  conglomerate,  the 
small  pebbles  of  quartz  showing  on  the  weathered  sur- 
faces. These  beds  are  succeeded  to  the  west  by  strong 
bands  of  medium-grained  and  coarse  conglomerate,  which, 
with  beds  of  sandstone,  continue  to  the  summit  of  the 
range.  Behind  these  are  quartzites,  dipping  conformably 
below  them.  Still  further  west  are  similar  alternations. 
The  whole  forms  the  basal  formation  of  the  Cambrian  sys- 
tem, striking  N.  30°  W.,  and  dipping  45*^  to  50®  north- 
easterly. The  beds  plunge  below  the  Ordovician  lime- 
stone on  the  east^  and  transgress  the  Algonkian  strata  on 
the  west.  The  latter  strike  east  of  north.  At  the  junction 
of  the  systems  is  a  basal  breccia  bed  composed  of  large 
angular  stones  of  quartz  and  quartz  schist.  This  is  the 
lowest  bed  which  has  as  yet  been  noticed  in  the  Cambrian 
system. 

No  essential  distinction  can  be  made  between  these 
conglomerates  and  those  of  the  West  Coast  Range.  The 
series  extends  as  far  south  as  the  head  of  the  Florentine 
River.  The  general  colour  of  the  conglomerate  is  white 
or  pink  (reddish  where  fine-grained),  and  the  pebbles  are 
of  quartz  and  quartzitic  schist.  Such  conglomerate  appears 
on  noarly  all  the  mountains  of  the  West  Coast  Range,  and 
on  many  in  the  north  of  the  island,  such  as  Valentine's 
Peak,  Mt.  Roland,  <fec.  It  exists  near  Railton  behind  the 
Cambrian  beds.  It  underlies  tubicolar  sandstone  at  Mt 
Zeehan,  and  is  associated  with  similar  sandstone  at  Black 
Bluff.  It  forms  the  footwall  of  the  felspathic  schists  at 
the  Mt.  Lyell  Mine.  It  underlies  Ordovician  limestone 
at  the  Upper  Blythe.  The  steadily  growing  evidence  seems 
to  require  its  inclusion  in  the  Cambrian  system,  though 
it  has  hitherto  been  considered  as  being  of  much  younger 
age. 

The  beds  of  quartz  grit,  conglomerate,  and  sandstone, 
which  form  the  Cabbage  Tree  Hill  at  Beaconsfield,  pass 
below  the  Ordovician  limestone  in  the  eastern  part  of  the 
township   at   an    angle   of   45^   to    50^   to   the   north-east. 
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The  strike  of  the  beds  is  north-westerly.     A  fault  exists 
at  the  junction  of  the  two  systems  here. 

Some  casts  of  orthis  have  been  found  in  the  whitish 
sandstone  of  the  Cabbage  Tree  Hill;  and  on  the  surfaces 
of  light  grey  slate  from  the  Tasmania  and  ^lisbury  Mines 
undetermined  markings  and  tubular  forms  have  been 
found  and  referred  to  planolites  and  fucoids.^  The  term 
planolites  covers  various  obscure  cylindrical  impressions 
supposed  to  be  casts  of  the  tracks  of  worms  travelling  over 
the  surface  of  sand  or  mud. 

(2)  Tubicolar  Sandstone, 

This  is  a  white  crystalline  sandstone  seen  in  the  Middle- 
sex and  Mt.  Claude  districts,  at  Zeehan,  and  in  the  Loddon 
River  valley.  It  is  known  locally  as  ''  pipe-stem  rock/' 
from  its  abundant  fossil  forms,  taken  to  resemble  the  stem 
of  an  ordinary  clay  pipe.  These  are  sometimes  straight, 
sometimes  slightly  curved.  Sometimes  they  lie  parallel 
with  the  bedding,  sometimes  vertical.  Their  forms 
project  from  or  lie  in  relief  on  the  weathered  surfaces  of 
the  rock  or  stones,  but  their  substance  is  wholly  made  up 
of  quartz  grains,  and  no  signs  of  structure  can  be  detected 
even  by  microscopic  examination.  Any  name  given  to 
them  must  be  entirely  conjectural.  They  may  be  worm 
tracks,  or  possibly  the  fillings  of  dwelling  tubes  constructed 
by  some  tubicolar  annelid.  For  the  present,  the  rock  car- 
ries the  non-committal  name  of  tubicolar  sandstone.  It 
plainly  forms  such  an  excellent  stratigraphical  horizon 
that  its  relations  with  its  associated  beds  are  important 
for  Tasmanian  geology. 

Silurian  fossils  have  been  collected  from  the  Bell  Mount 
and  Five-mile  Rise  districts,  but  the  stratigraphy  of  these 
areas  has  not  been  worked  out  closely,  and  for 
a  long  time  the  tubicolar  rock  has  been  believed  to  be 
of  Silurian  age :  but  recent  investigations  lead  to  the  con- 
cliision  that  it  must  be  Cambrian.  It  directly  overlies 
the  basal  Cambrian  conglomerate  at  Mt.  ZeehaA.  These 
tubicolar  forms  have  been  found  in  the  Cambrian  con- 
glomerate of  Mt.  Lyell  Peaks.  The  rock  is  associated  with 
Cambrian  conglomerate  at  Black  61u£f;  it  underlies  Ordo- 
vician  limestone  on  the  eastern  side  of  the  Forth  River 
near  Lorinna. 

(3)  Discoidal  Sandstone, 

In  the  valley  of  the  South  Loddon  the  tubicolar  rock 
is  overlaid  conformably  by  a  whitish  sandstone,  which  is 

•  By  Mr.  R.  Etheridge,  Jr. 
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charged  with  impressions  of  a  peculiar  discoid  form,  in 
appearance  somewhat  resembling  encrinital  stem  segments. 
Similar  forms,  though  much  smaller,  occur  in  a  thin  bed 
in  the  Upper  Cambrian  sandstone  on  the  railway-line  at 
Caroline  Creek.  It  may  be  added  that  in  the  valley  of 
the  South  Loddon  River,  the  tubicolar  sandstone  overlies 
unconformably  the  Algonkian  schists. 

(4)  Dikflocephalus  Sandstone. 

Yellow  friable  sandstones,  grits^  and  claystones,  with 
the  Dikelocephalus  fauna,  underlie  Ordovician  limestone  at 
the  Railton  lime  quarry;  and  the  same  series  of  beds 
crosses  the  railway-line  at  the  Caroline  Creek,  2  miles 
north-west  of  Dulverton  Siding.  The  following  organic 
remains  have  been  obtained  from  these  beds: — ^Dikelo- 
cephalus tasmanicus  (Eth.),  Asaphus  sp.,  Ophileta  sp., 
Ptychoparia  st^hensi  (Eth.).*  A  univalve,  referred  by 
Mr.  Etheridge  to  Raphistoma,  has  been  found  in  the 
Cambrian  beds  behind  the  quarry.  All  these  beds  strike 
north-west  and  dip  south-west.  In  the  south  of  the  island 
on  the  west  flank  of  Mt.  Stephens  (Tim  Shea  locally)  in  the 
Florentine  Valley,  belts  of  yellow  claystone  and  soft  sand- 
stone have  yielded  another  form  belonging  to  the  same 
genus  of  trilobites,  viz.,  Dikelocephalus  florentinensis. 

(a)  Dundas  and  Leven  Slates  and  Breccias,  drc. 

Green   and   purple  slates,   breccias,  and  brecciated   con- 
glomerates prevail  in  the  North  Dundas  district,  intruded 
by  porphyroids  or  dynamically  altered  quartz  and  felspar 
porphyries,  and  interbedded  with  the  tuffs  of  these  (clasto- 
porphy roids) .     Some  of  the  latter  have  the  appearance  of 
indurated  sediments,  and  lithologically  resemble  European 
greywackes,   but   their  origin   is   probably   attributable  to 
volcanic  action,  and  in  all  likelihood  they  were  submarine 
tuffs,     ^ate  on  the  North-East  Dundas  railway  has  yielded 
indistinct  graptolite  markings,  interpreted  as  belonging  to 
the  Dendroidea,  and  probably  to  the  genus  Callograptus. 
At  12A  miles  from  Zeehan,  on  this  railway-line,  some  slate 
was  collected,  showing  monoprionidian  graptolite  thecse.t 

The  central  and  western  portions  of  the  Zeehan  field 
comprise  a  series  of  slates,  tuffs,  and  breccias,  which  are 
lithologically  identical  with  those  of  the  Dundas  and  Leven 
series.     They   form   a  clearly  marked   horizon   in    a   greats 

*  Formerly  Conocephaliteft  stepheoM.    t  Determined  by  Mr.  T.  8.  Hall,  M.A- 
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sedimentary  seriee,  which  consists  for  the  most  part  of 
dark  grey  slate  and  white  sandstones  and  grits. 

Interbedded  with  these  latter  are  beds  of  tuffs  and 
isolated  areas  of  vesicular  lava  sheets  and  dykes.  Petro- 
logically  these  effusive  rocks  at  some  points  resemble  the 
spilite  or  amygdaloidal  diabase  of  German  authors;  at 
others,  they  display  clearly  marked  porphyroidal  affinities. 
The  majority  of  the  Zeehan  lodes  are  enclosed  within  these 
rocks. 

Lithologically  similar  breccias,  tuffs,  and  slates  occur  in 
the  Leven  Gorge,  at  Gunn's  Plains,  where  they  underlie 
the  Ordovician  limestone  with  an  unconformable  angle  of 
dip.  Intrusive  porphyroids  are  associated  with  them  here 
also.  On  the  North- West  Coast,  in  Barkworth's  Bay,  west 
of  Goat  Island,  this  breccia  series  rests  unconformably 
upon  the  Algonkian  schists  and  schistose  conglomerates. 
llie  series  is  exposed  all  along  the  beach  from  Lodder's 
Point  to  the  Penguin  township,  and  on  the  Dial  Range. 

This  series  may  be  distinguished  from  the  conglomerate 
on  the  West  Coast  ranges  by  the  abundant  breccias,  the 
cherty  nature  of  the  fragments^  and  general  absence  of 
quartz  pebbles. 

The  varied  massive  and  schistose  porphyries  intimately 
associated  with  them  correspond  with  similar  developments 
of  igneous  rock  at  Mt.  Lyell,  Mt.  Farrell,  and  on  the  West 
Coast  Range  generally,  for  which  a  like  age  must  be 
accepted  as  probable.  These  are  the  dynamically  affected 
quartz  and  felspar  porphyries,  to  which  the  convenient 
descriptive  term  "  porphyroid  "  has  been  applied.  They 
are  associated  with  granites  and  syenites,  which  are  gener- 
ally more  basic  than  the  Devonian  granite,  and  they  con- 
stitute a  complex  group  of  acid  and  sub-acid  porphyries 
and  porphyrites,  with  some,  as  yet,  imperfectly  understood 
basic  varieties. 

The  L3ven  porphyries  extend  as  far  south  as  Bell  Mount, 
where  they  may  be  seen  in  the  road  cutting  round  that 
hill;  and  in  tbe  axial  line  of  the  West  Coast  Range  they 
stretch  from  Bass  Strait  to  Birch's  Inlet,  on  Macquarie 
Harbour.  Fragments  of  this  kind  of  porphyry  enter  into 
the  composition  of  the  Permo-Carboniferous  conglomerates 
in  regions  drained  by  the  Gordon  and  Derwent  Rivers  and 
their  tributaries,  and  when  released  from  the  matrix  have 
frequently  misled  the  searcher  for  granite  exposures. 

No  intrusion  of  porphyroids  has  been  observed  in  Ordo- 
vician strata,  and  from  the  evidence  accumulated  in  vari- 
ous portions  of  the  island  the  period  of  eruption  must  have 
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terminated  before  the  close  of  the  Cambrian.  It  is  still 
difficult  to  precisely  define  the  exact  horizon  occupied  by 
the  slates  and  porphyroids,  but  stratigraphical  evidence 
appears  to  indicate  that  these  rocks  belong  to  the  Upper 
Cambrian. 


(6)  Slate  and  SaruUtone  at  the  Nfedlti^  d:e. 

At  the  eastern  base  of  the  Needles,  between  Mt. 
Stephens  (Tim  Shea)  and  Mt.  Mueller,  a  belt  of  reddish 
and  purple  slate  and  quartadte  strikes  north-west  with  a 
north-easterly  dip.  It  underlies  Ordovician  limestone  on 
Wherret's  Look-out,  and  forms  the  country  rock  at  the 
Humboldt  Copper  Mine. 

Clay  slates  and  quart zites  of  Cambrian  age  are  also  »€-en 
west  of  Mt.  Mueller  and  all  round  the  base  of  Mt.  Wedgo, 
but  it  is  uncertain  what  horizon  they  occupy  in  the  eystem. 

III. — Ordovician. 

The  actual  sequence  of  Ordovician  strata  in  Tasmania 
has  not  yet  been  ascertained.  The  Gordon  River  lime- 
stone, however,  has  been  observed  succeeding  Upper  C-am- 
brian  beds  at  Railton,  and  it  is  taken  as  being  the  base 
of  the  system.  Accordingly,  the  Ordovicians  are  divided 
as  follows  :  -  - 

(2)  Slate  and  sandstone  in  the  goldfields  of  Lefroy, 
Mt.  Victoria,  Mathinna,  Mangana,  <yc. 

(1)  Limestone  on  the  Gordon,  Florentine,  and  other 
rivers,  at  Railton,  Mole  Creek,  Beaconsfield, 
(fee. 

(1)   Gordon  River  Limestont. 

This  is  exposed  at  various  places  throughout  a  great 
portion  of  the  island  from  north  to  south  and  from  west 
to  centre.  It  appears  at  Point  Hibbs,  in  the  Lower  Gror- 
don,  in  the  Franklin,  Denison,  and  Jane  Rivers,  in  the 
Valley  of  Rasselas,  in  the  Florentine  Valley,  on  Mt.  Hum- 
boldt,  Mt.  Miieller,  at  the  Junee  Caves,  on  New  River, 
at  Mt.  Farrell,  Upper  Blythe,  Gunn's  Plains,  the  Don 
River,  Railton,  Chudleigh,  Mole  Creek,  Winkleigh,  Bea- 
consfield,  &c. 

The  limestone  at  Railton  strikes  N.W.-S.E.,  with  a  dip 
to  the  south-west.  It  rests  with  a  slight  unconformability 
on  the  Dikelocephalus-bearing  sandstones  of  the  Caroline 
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Creek  series.  It  bi^  yielded  numerous  specimens  of 
Actinoceras. 

The  organic  remains  determined  from  the  occurrences 
along  the  Gordon  River  include  Favosites,  Halysites, 
Syringopora,  Stenopora,  Orthoceras,  Phragmoceras,  Lit- 
uites,  Orthis,  Rhynchonella,  Raphi stoma,  Euomphalus, 
Murchisonia,  and  the  following  species  established  by  Mr. 
Johnston  :  — Straparollus  tasma^icus,  Scalites  salteri,  Seal- 
ites  gouldii,  Trochonema  etheridgei,  Tellinomya  jonesii, 
Modiolopsis  gordonensis. 

The  Gordon  River  from  the  entrance  to  the  Gorge  east- 
wards at  the  Great  Bend  shows  numerous  bars  of  this 
limestone  crossing  its  bed,  forming  a  limestone  belt  about 
1^  mile  wide.  The  rock  here  is  dark  grey,  regularly 
bedded  and  somewhat  argillaceous.  On  the  hills  near  the 
Gorge  it  contains  some  impressions  of  Orthis.  Its  strike  is 
N.  250  W.,  and  its  dip  north-easterly,  at  about  70O.  It 
is  evidently  the  bedrock  of  the  Gordon  Plains  and  the 
fiasselas  Valley.  It  is  underlaid  on  the  west  by  the  crys- 
tialline  pebbly  sandstone,  conglomerate,  and  quartzite, 
>vhich  form  the  front  wall  of  the  Thumbs  and  Mt.  Wright, 
«nd  which  there  is  reason  to  believe  are  Lower  Cambrian. 

Similar  limestone  is  met  with  a  few  hundred  feet  west 
of  the  Florentine  River,  and  again  east  of  the  river,  strik- 
ing N.  10^  E.,  and  dipping  north-westerly.  It  is  also 
exposed  east  of  the  Little  Florentine  River,  with  about 
the  same  strike  and  dip.  It  reappears  on  the  shoulder  of 
Mt.  Field  West,  and  again  at  the  Junee  River,  striking 
north-west  and  dipping  north-easterly.  Impressions  of 
fossil  shells  resembling  Orthis  lenticularis  are  met  with 
in  this  limestone  at  the  Junee  River  and  in  the  Valley  of 
Rasselas. 

Further  south  the  limestone  occurs  at  the  head  of  the 
Styx  River,  and  between  that  place  and  the  Upper  Flor- 
entine Valley.  At  (he  junction  of  the  Gordon  and  Port 
Davey  tracks  it  is  faulted  against  the  Cambrian  con- 
glomerate of  Junction  Hill.  In  the  extreme  south  of  the 
island  it  exists  on  the  New  River. 

At  Copper  Creek,  on  Gunn's  Plains,  the  same  rock  lies 
unconformably  on  the  Dial  Range  breccias  and  con- 
glomerates, and  the  same  relations  obtain  at  the  Upper 
Blythe.  At  Beaconsfield  it  is  faulted  against  the  Cam- 
brian grits  and  conglomerat3s  of  the  Cabbage  Tree  Hill. 

Its  occurrence  at  Mt.  Farrell  is  in  the  bed  of  the  Mac- 
intosh River,  a  short  distance  above  the  junction  of  the 
latter  with  the  Sophia  River,  where  it  is  fossiliferous. 
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(2)  Auriferous  Slate  and  Sandstone  Series, 

This  series  is  assumed  to  be  of  Ordovician  age,  partly 
from  its  analogies  with  Victorian  strata,  partly  from  the 
absence  of  Silurian  fossils.  It  is,  however,  strange  that  no 
grapholites  have  been  discovered.  The  strata  form  a  well- 
recognised  belt  of  clay  slate,  arenaceous  slate,  sandstone, 
and  quartzite,  extending  from  Fingal  and  Mangana 
through  Mathinna  to  Mt.  Victoria  and  Warrentina.  To 
the  north-west  the  zone  widens  so  as  to  embrace  Lisle  and 
Lfcfroy.  The  general  strike  of  the  strata  throughout  the 
belt  is  N.  20°  to  30°  W.,  with  varying  dips  due  to  anti 
clinal  folds.  From  St.  Patrick's  River  to  Back  Creek  the 
dip  is  north-easterly,  but  changes  to  the  south-west  a  few 
miles  from  Lefroy.  As  a  north-easterly  dip  prevails  on 
the  west  side  of  the  Tamar,  the  river  is  either  in  a  syn- 
clinal valley  or  masks  a  fault. 

The  gold  quartz  reefs  which  run  through  the  belt  appar- 
ently began  to  form  after  the  close  of  the  Silurian,  and 
are  a  constant  feature  of  the  entire  belt. 


IV. — Silurian. 

This  system  is  represented  by  the  following  subdivi- 
sions :  — 

(2)   Eldon  Valley  clay  slates. 

(1)  Fossiliferous    limestone,    sandstone,    and    slate   at 

Zeehan,      Heazlewood,      Queen,      and      Nelson 

Rivers,  Lorinna,  <fec. 

(1)  The  Silurian  strata  at  Zeehan,  believed,  on  the  evi- 
dence of  their  contained  fossils,  to  be  of  Middle  Silurian 
age,  comprise  slates,  limestone,  and  sandstones.  These 
beds  occupy  a  position  to  the  eastward  of  the  Cambrian 
sandstones,  slates,  and  breccias,  save  where  by  faulting,  the 
isolation  of  small  Silurian  areas  within  Cambrian  bound- 
aries has  occurred. 

Lithologically  there  is  a  very  close  resemblance  between 
the  Silurian  and  the  Cambrian  sediments  on  the  Zeenan 
field,  a  fact  which  has  been  responsible  for  the  massing  of 
the  two  groups  in  previous  geological  literature.  There 
are,  however,  marked  differences  between  the  assemblages 
of  organic  remains  preserved  in  the  rocks  of  the  two 
systems. 

The  general  strike  of  the  Silurian  sediments  in  the  Zee- 
han field  is  between  45°  and  80°  west  of  north.  Post- 
Silurian  faulting  has  disturbed  the  beds,  and  minor  vari^ 
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tions  of  strike  are  frequent.  The  limestone  appe^  to  be 
the  basal  members  of  the  system. 

Mr.  Etheridge  has  determined  the  following  organic 
remains:  — 

From  the  Despatch  Limestone— 
Asaphus,  sp.  ind. 

Hausmannia  meridianus  (Eth.  fil  and  Mit.). 
Hausmannia,  sp.   ind. 
lUaenus  johnstoni  (Eth.  fil). 

Amphion  ?    brevispinus  (Eth.  fil).  *     ' 

Leptodomus?    nuciformis  (Eth.  fil). 
Eunema    montgom'srii    (Eth.    fil). 
Orthooeras,  sp.  ind. 

From  blue-grey  Slate  at  Z^ehan — 
Comulites  tasmanicus  (Eth.  fil). 
Cromus  murchisoni  (De  Kon.  ?). 
Rhynchonella  borealis    (Schlotheim  ?). 
Rhynchonella  cuneata  (Dalman). 
Strophodonta,  sp.  ind. 
Tenteusulites,  sp.  ind. 

From  white  Quartzite  at  Zeehan — 
Lophospira,  sp.  ind. 
Murchisonia,   sp.    ind. 
Raphistoma,  sp.  ind. 
The  Silurian  beds  are  penetrated  by  dykes  of  gi-anite-por- 
phyry,  which  have  suffered  faulting  and  crushing  by  later 
earth  movements. 

To  the  west  of  the  Zeehan  field  is  a  large  development 
of  gabbro  and  serpentine,  forming  the  aureole  of  the 
granite  mass  of  Mt.  Heemskirk. 

Numerous  silver-lead  veins  intersect  the  field  in  all  direc- 
tions, and  at  least  one  valuable  lode  of  stannite  exists. 

At  the  Heazlewood,  in  the  vicinity  of  the  Whyte  River, 
are  limestone  and  sandstone  strata  of  the  same  age  as  the 
Zeehan  series,  striking  N.  40°  W.,  and  dipping  generally 
to  the  north-east. 

Mr.  Etheridge  has  determined  the  following  forms  from 
these  beds:  — 

Cornulites  tasmanicus  (Eth.  fil). 
Cromus  murchisoni  (De  Kon.). 
Rhynchonella  decimplicata  (J.  de  C.  Sow.). 

•  NOTB. — Fop  much  of  the  pal8eon^>ln^y  of  this  paper  the  works  of  R. 
M.  Johimton,  A.  C.  Seward,  E.  A.  Newell  Arber,  R  ErheridL'e,  Jn.,  J. 
Shirl^,  Dennairt  and  Kitson,  V.  EllingBhaiiKen,  Feistinantel  and  others 
haTe  b^en  oonanltefl  and  u<ed.  Mr  R.  Etheridge  and  Mr.  F./^apmah 
liaT«  freely  given  aasistanee  in  several  determinations. 
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Rhynchonella  capax  (Conrad). 
Tentaculites,  sp.  ind. 

Silurian  sandstone  with  abi!indant  caste  of  Rhynchon- 
ella oocurs  near  Lorinna,  on  the  Five-mile  Biae. 

Grey,  white,  and  yellowish  gritty  sandstones^  plentifully 
charged  with  impressions  of  brachiopods,  are  found  in  the 
valleys  of  the  Queen  and  Nelsoi^  Rivers,  and  west  of 
Queenstown  on  an  old  track  leading  to  Howard's  Plains. 
Some  brachiopod-bearing  sandstone  occurs  at  the  Mt. 
Lyell  Mine  in  close  proximity  westwards  to  the  large  clay 
course,  which  runs  in  a  northerly  direction  through  the 
Reward  claims.  Rock  met  with  underground  in  the  Lyell 
Blocks  Mine  has  yielded  specimens  of  a  Rhynchonella, 
which,  vide  Mr.  Etheridge,  is,  in  all  probability,  R.  Capax 
(Conrad).  Similar  specimens  occur  behind  the  township  of 
Qormanston.  Fragments  of  similar  rock  have  been  found 
on  the  Gordon  track,  5  miles  from  Tyenna. 

Trilobite-bearing  Silurian  rocks  exist  also  near  the  Wil- 
son River,  north  of  the  Pieman.  On  the  north-west  face 
of  Mt.  Arrowsmith  Silurian  sandstone  dips  west  at  a  low 
angle. 

In  the  Eldon  Valley  are  clay  slates  and  mudstones, 
with  undetermined  forms  of  Calymene,  Orthis,  Cardiola, 
he,  which  have  been  placed  provisionally  at  the  base  of 
the  Silurian. 

At  the  White  Hawk,  north  of  Mt.  Farrell,  a  bed  of  lime- 
stone occurs  between  a  sandstone  on  the  west  and  pebbly 
sandstone  on  the  east,  the  whole  dipping  westward.  The 
sandstone  below  the  limestone  contains  impressions  of 
Rhynchonella  bortalis,  and  that  above  has  many  impres- 
sions of  Rhynchonella  capax.  (Conrad),  var.  meridionalis 
(Etheridge). 

V.   -Devonian. 

The  gap  between  the  Silurian  and  Permo-Carboniferous 
is  not  bridged  by  any  record  of  sedimentation.  Doubtful 
beds  occur  near  Pingal  and  in  the  Eldon  Valley,  but  they 
are  too  insufficiently  known  to  admit  of  classification. 

This  i>eriod,  however,  was  marked  by  the  intratelluric 
consolidation  of  a  great  mass  of  igneous  rock,  subsequently 
exposed  and  appearing  in  various  parts  of  the  island  in  the 
form  of  granite  and  serj>entine.  The  serpentine  is  gener- 
ally a  peripheral  mantle  of  serpentinised  gabbroid  and 
ultra-basic  rocks  surrounding  the  granite  masses  on  the 
West  Coast.  Occasionally  between  the  granite  and  ser- 
pentine IS   an   aureole  of  actinolitic   rock.     On   the   East 
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Coasts  however^  serpentine  has  iiot  been  met  with.  The 
localiUes  where  serpentine  is  known  to  occur  are  as  ioi- 
lows: — Trial  Harbour,  Comstock,  Dnndas,  Parson's  Hood, 
Heaxlewood,  Hamilton-on-Forth,  Styx  River,  Upper  Floy- 
entine  River,  Boyes  River.  Aplitic  and  other  granitoid 
veins  have  been  noticed  to  invade  serpentine  at  the 
Heazlewood  and  Anderson's  Creek;  gabbro«  in  the  North 
Dundas  tin  field,  is  also  traversed  by  granite-porphyry 
dykes.  There  is  a  junction  of  granite  with  serpentine  on 
the  beach  at  Trial  Harbour.  At  the  contact  the  ser- 
pentine is  highly  altered,  and  is  penetrated  by  small  dyke^ 
of  porphyry,,  which  proceed  from  the  granite  mass.  Tliese 
facts  incUcate  the  prior  consolidation  of  the  basic  rock. 

Granite  occurs  in  a  meridional  line  down  the  East  Coast, 
extending  from  Flinders  Island  to  Maria  Island.  It  forms 
Mt.  Cameron,  Mt.  Stronach,  the  Blue  Tier,  Freycinet's 
Peninsula,  and  is  exposed  at  Ben  Lomond,  Lyell, 
€k>lconda,  and  at  the  base  of  Mts.  Arthur  and 
Barrow.  Exposures  are  also  seen  at  Middlesex, 
Granite  Tor,  Upper  Blythe,  Hampshire  Hills,  Heazle- 
wood, &c.  The  Meredith  Range  and  Mt.  Heems- 
kirk  are  huge  granite  massifs.  The  most  southerly  occuf- 
renoe  is  at  Cox's  Bight. 

Granite  or  acidic  vein-matter  penetrates  all  rocks  of 
earlier  date  than  Permo-Carboniferous ;  but  granite  itself 
has  not  been  seen  intrusive  in  strata  of  the  latter  age. 

An  important  feature  by  which  the  Devonian  granite 
is  lithologically  distinguishable  from  the  older  granitie 
and  syenitic  rocks  of  the  porphyroid  group  is  its  uncrushed 
character.  It  has  not  been  subjected  to  the  dynamic 
stresses  which  the  Cambrian  granites  and  syenites  have 
undergone. 

The  normal  rock  is  a  biotite  granite.  In  the  tin-niiiv- 
ing  districts  a  development  of  muscovite  or  lithia-bearing 
mica  takes  place,  and  greisen  formations  frequently  occur, 
accompanied  by  patches  and  veins  of  pegmatite.  Where 
granite  exists  on  the  goldficlds  of  the  North-East  (round 
Mts.  Barrow  and  Arthur)  hornblende  enters  into  its  com- 
position. Tin-bearing  lodes  occur  in  the  granite  at  Ben 
Lomond  and  Mt.  Heemskirk,  while  on  the  Blue  Tier  floors 
or  stocks  of  altered  granite  form  large  tin-ore  bodies  of 
low  grade.  Quartz  or  granite-porphyry  dykes  at  Mt.  Bis- 
choff  have  shed  the  vast  accumulation  of  tin  ore  which 
has  been  mined  there  for  the  last  36  years  with  wonderful 


The  quartz-porphyry  and  granite-porphyry  dykes  in  the 
Dundas  district,  the  tourmaline-gold-copper  lodes  at  Mt. 
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!l^i^c^,  iiie  axinite  veins  at  the  Colebrdok,  and  .the  stannite 
Ipde^i'and  quartz-porphyry  dykes  at  Zeehaji,  all  denote  a 
|Tj|nitic  reservoir  :below  the  mineral  fields  of  the  West 
.Coast;  and  the  gold  quartz  reefs  of  the  eastern  part  of 
tjie  island  may  be  similarly  interpreted.  Serpentinised 
cpcks  at  the  Heazlewood,  Dundas,  and  Trial  Harbour 
carry'  lodes  of  silver-lead,  copper,  and  nickel  ores.  Osmir- 
idiu^ '  (iridosmine)  is  a  constituent  of  sands  in  the  neigh- 
bourhood of  serpentine  masses  (always  associated  with 
gold).  An  extraordinary  feature  is  the  occurrence  of  tin 
ore  with  serpentine  at  Dundas. 

VI. — Permo-Carboniferous. 

This  system  in  Tasmania  represents  a  time  interval 
which  is  too  late  in  the  geological  record  to  be  called 
exclusively  Carboniferous,  and  as  a  whole  too  early  to  be 
exclusively  Permian.  It  shows  no  traces  of  the  Carbon- 
iferous Lepidodendroid  flora  and  Calamites.  Cooler,  or 
e^en  frigid,  climatic  conditions  were  ushering  in  the  Glos- 
sopteris  flora,  which  had  already  appeared  in  the  Aus- 
tralian Carboniferous.  Such  characteristic  forms  as  Pro- 
ductus  semireticulatus,  Spirifera  striata,  and  the  Phillip- 
sia  trilobite,  which  lived  in  Australian  Carboniferous 
waters,  are  unknown  in  Tasmania,  though  many  other 
Carboniferous  species  still  lingered.  On  the  other  hand, 
Stenopora,  Strophalosia,  &c.,  give  a  Permian  facies  to  the 
marina  fauna.  Generally  an  impoverishment  of  marine 
forms  of  life  was  in  progress. 

During  this  time  a  continued  process  of  withdrawal  of 
the  sea  took  place,  finally  leaving  the  surfaces  of  the  older, 
folded  strata,  covered  with  comparatively  shallow  sheets  of 
water,  forming  probably  chains  of  lakes  and  arms  of  the 
sea.  Oscillations  of  the  strand  level  were  inconsiderable. 
The  sedimentation  would  seem  to  have  been  largely  in 
enclosed  or  partially  enclosed  seas,  or  at  most,  on  an  epi- 
continental sea-floor.  The  base  of  the  system  rests  upon 
the  ancient  rocks  (Capibrian,  Ordovician,  or  Silurian) ; 
sometinies  upon  the  Devonian  granite,  which  was  then  in 
places  already  exposed  by  denudation. 

Glacial  conditions  prevailed  at  the  time  of  the  deposition 
of  the  basal  conglomerates.  Similar  conditions  are  known 
to  have  existed  in  Australia,  India,  and  Southern  Africa 
during  this  period.  The  similarity  of  the  Permo-Carbon- 
ferous  and  Mesozoic  flora  in  these  three  continents  (includ- 
ing Tasmania)  is  suggestive  of  a  mutual  land  connection — 
that  of  the  hypothetical  Gondwana  Land. 
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The  PermoCarboniferous  strata  in  Tasmania  are  .usually 
horizontal  or  gently  inoLinecL  They  have  not  been 
deformed  by  folding,  but  have  been  greatly  depressed  or 
raised  by  faulting.  The  sills  of  diabase,  which  have  pene- 
trated  them  on  an  enormous  scale,  do  not  seem  to  have 
tilted  them  to  high  angles.  Innumerable  displacements, 
however,  have  been  caused  by  faults. 

The  thickness  of  the  maximum  development  of  the 
beds  belonging  to  this  system  is  estimated  at  about  2000 
feet. 

The  strata  comprise  conglomerates,  grits,  limestones, 
sandstones,  and  mudstones,  with  shales  and  thin  coal 
seams,  all  indicative  of  shallow-water  conditions.  They 
appear  at  the  surface  over  a  large  area,  being  exposed  in 
nearly  all  parts  of  the  island. 

The  subdivisions  are  as  follow:  — 

Upper — 

(6)  Elseolite  and   alkali    syenites    with    various 

alkaline  porphyries   at  Port  Cygnet  and 

along  D'Entrecasteaux   Channel.     Precise 

age  unsettled. 
Southport  sandstones  and  shales. 
Mt.  Cygnet  and  Adventure  Bay  sandstones 

and  shales. 
^3)  Upper   Marine  mudstones  overlying   Mersey 

coal;    Porter  Hill  shales  and  sandstones, 

Sandy  Bay. 
(2)  Lower    coal    measures     (=     Greta    horizon, 

N.S.W.),  Mersey  Basin,  Preolenna,  Henty 

River;  Tasmanite  beds. 

Lower — 

(1)  Conglomerates,  grits,  limestones,  and  lower 
marine  mudstones  throughout  South-East, 
North-East  North-West,  and  Midlands. 
Glacial  conglomerates,  grits,  micaceous 
sandstones,  and  slaty  flagstones  in  thick 
beds  form  the  base  oi  the  system. 

(1)  The  base  sometimes  consists  of  marine  gritty  con- 
glomerates, as  on  Bruni  Island,  with  erratic  boulders; 
sometimes  of  limestone  and  conglomerate  with  a  calcareous 
cement,  also  carrying  erratics ;  or  of  glacial  till,  conglomer- 
steSy  and  sandstones  with  erratics,  as  at  Wynyard,  or  of 
marine  mudstone  with  boulders,  as  on  the  banks  of  the 
Derwent.  The  glacial  beds  at  Wynyard,  where  a  full 
development  of  them  occurs,  have  been  estimated  by  Prof. 
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David  to  represent  a  thickness  of  1200  feet.     The  basal 
beds  are  well  represented  on  Bruni  and  Maria  Islands. 

On  Maria  Island,  north-east  of  Darlington,  are  coastal 
clifiF  sections,  below  Mt.  Maria  (with  its  twin  peaks,  the 
Bishop  and  Clerk),  showing  nearly  600  feet  of  limestone 
and  niudstone,  the  lower  10  or  12  feet  of  which  consist  of 
boulder  limestone  and  conglomerate,  with  large  erratic 
blocks  of  granite,  slate,  and  sandstone.  The  series  as  here 
developed  has  been  divided  by  Mr.  R.  M.  Johnston  into 
paleeontological  zones  as  follows  (in  descending  order) :  — 

(v)  Crinoid  zone. 
(iv)  Trodiictus  zone, 
(iii)  Fenestella  zone. 

(ii)  Pachydomus  zone. 

(i)   Erratic  zone. 

(i)  Some  of  the  erratics  in  this  zone  weigh  over  a  ton. 
The  matrix  between  the  boulders  is  impure  limestone. 

(ii)  This  zone,  in  which  Pachydomus  predominates,  is 
80  feet  in  thickness,  and  comprises  beds  of  limestone  and 
calcareous  shale.  One  bed,  40  feet  thick,  is  almost  entirely 
composed  of  shells  of  Pachydomus.  The  following  are 
characteristic  fossils  of  this  zone :  — Pachydomus  globosus 
(J.  de  C.  Sowerby),  P.  de  konincki  (Johnston),  P.  hobartr 
ensis  (Johnston),  P.  gigas  (McCoy),  P.  carinatus  (Morris), 
Eurydesma  cordata  (Morris).  Notomya  gouldii  (Johnston), 
N.  trigonalis  (Johnston),  N.  beddomeii  (Johnston),  Delto- 
pecten  limaeformis  (Morris  sp.)*,  D.  fittoni  (Morris  sp.), 
Aviculopecten  squamuliferus  (Morris),  Platyschisma  ocula 
(J.  de  Sow),  Conularia  tasmanica  (Johnston).  Stenopora 
tasmaniensis  (Lonsdale),  S.  informis  (Lonsdale),  S.  ovata 
(Lons.). 

(iii)  This  zone  consists  of  nnidstoncs  124  feet  thick, 
replete  with  crushed  specimens  of  Fenestella  internata 
(Lons.),  F.  plobeia  (McCoy),  Protoretepora  ampla  (Sow.). 
With  these  are  Spirifcra  tasmaniensis  (Morris),  S.  darwinii 
(Morris),  S.  glabra  (Morris),  S.  duodecimcostAta  (McCoy), 
Prodiictus  brachythaerus  (G.  Sow.),  Strophalosia  clarkei 
(Eth.  fil),  PleurotoiTiaria  morrisi  (McCoy). 

(iv)  This  zone  includes  a  group  of  blue  hydraulic  lime- 
stones worked  at  one  time  for  Portland  cement.     Beds  of 


*  ^  Avicaloi>ecten  limaeformis  (Johnston).  Doltopecten  is  a  geniu 
formed  by  Etheridge  fil  in  1892,  occupying  an  intermediate  position 
between  Aviculopecten  and  Pecten  proper.  Vide  Monograph  of  the 
Carboniferous  and  Permo-Carboniferous  Invert ebrata  of  New  South 
Wales,  by  R.  Etheridge,  Jr.,  and  W.  S.  Dun,  1906,  p.  M. 
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calcareous  shale  and  mudstone  separate  the  limestone 
bands.  The  lime&rtones  contain  Stenopora,  Fenestella, 
Crinoids,  Spirifera,  Strophalosia,  Productus,  Deltopecten, 
Pachydomus. 

(v)  The  Crinoid  zone  embraces  limestones  which  are  com- 
posed principally  of  Crinoid  remains,  and  is  about  30  feet 
in  thickness. 

The  dip  of  the  entire  group  of  beds  is  to  the  south-east. 
The  lower  division  of  the  Permo-Carboniferous  is  also 
developed  on  Bruni  Island,  in  D'Entrecasteaux  Channel. 
The  eastern  shore  of  this  island  abounds  in  cliff  escarp- 
ments, the  stratified  rocks  dipping  south  of  west.  The 
core  of  the  island  is  diabase.  A  narrow  strip  of  sandy 
beach,  6  or  7  miles  long,  connects  North  with  South  Brum. 
The  marine  Permo-Carboniferous  beds  flank  the  diabasic 
backbone  of  the  island  up  to  a  height  of  300  or  400  feet. 
The  basal  beds  here  are  marine  gritty  conglomerates,  with 
Spirifera  strzelecki,  S.  darwinii,  Pterinea  macropteris, 
and  trunks  of  conifers.  At  One^tree  Point,  North  Bruni, 
the  lower  beds  are  grits,  conglomerates,  limestone,  and 
white  and  yellow  arenaceous  mudstones.  Stones  of 
granite,  porphyry,  slate,  <&c.,  are  common  in  the  con- 
glomerate. Some  of  the  boulders  are  of  huge  size,  and 
their  transport  is  ascribed  to  the  agency  of  ice.  Over- 
lying the  conglomerate  is  a  bed  of  limestone  4  feet  thick, 
composed  nearly  entirely  of  large  specimens  of  Stenopora 
ovata  (Ix)ns.).  Large  conifer  trunks  are  embedded  in  both 
the  limestone  and  conglomerate. 

At  Variety  Bay,  a  little  north  of  Cape  Frederick  Henry, 
the  fossiliferous  mudstones  are  well  exposed.  Mr.  R.  M. 
Johnston  gives  the  following  descending  section. 

Feet. 
6.  Fenestella  Z»one. — Finely  laminated  mudstone, 
with  abundant  Fenestella  fossula  and   Pro- 

toretepora  ampla  70 

•5.  Spirifer  Zone. — Siliceous  limestone,  with  casts 
of  Spirifera  convoluta,  S.  strzelecki,  Die- 
lasma     ""Terebratula)    sacculus,    Deltopecten 

limseformis,  Deltopecten  fittoni,  <fec 12 

4.  Pleurotomaria  Zone. — Hard,  dense,  siliceous 
rock  replete  with  thin  layers  almost  wholly 
composed  of  the  casts  of  Pleurotomaria  mor- 

risiana   4 

3.  Siliceous  limestone  and  mudstone,  with  occa- 
sional casts  of  Pleurotomaria  morrisiana 10 

2.  Hard  conglomerates  and  grits  without  fossils       4 
1.  Disbaae. 
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Thesie  beds  have  a  westerly  dip  of  from  15^  to  2(P 

For  5  miles  along  the  sea  coast  east  and  west  of  Wyn- 
yard  the  basal  glacial  beds  of  the  Permo-Carboniferous 
system  are  exposed  at  water-level,  dipping  north-westerly 
at  low  angles.  They  consist  of  glacial  till,  conglomerates, 
with  ice-scratched  boulders,  sandstone,  and  clay  shale,  and 
rest  upon  dark  Ordovician  slate  containing  Phyllograptus, 
Diplograptus,  various  Phyllocarids  and  brachipods  allied 
to  Obolella. 

The  Lower  Marine  mudetones  are  exposed  all  along  the 
Derwent  Valley,  near  Hobart,  at  Glenorchy,  Bridgewater, 
New  Norfolk,  on  the  Styx  River,  near  Tyenna,  Ac.  They 
rise  by  a  succession  of  faults  to  a  height  of  2000  feet  on 
the  slopes  of  Mt.  Wellington.  The  Huon-road,  as  it  rises 
from  the  city  of  Hobart,  shows  good  sections  of  these  beds. 

The  main  subdivisions  are — 

3.  Fenestella  mudstones,  at  Cascade,  Grange,  Porter 

Hill,  &c. 
2.  Spirifera  and  Strophalosia  mudstones,  Huon-road. 
1.  Pachydomus  limestones  and  sandstones,  Cascades, 

Bridgewater. 
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The  principal  organisms  found  in  the  above  are  as  fol- 
lows:— 
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At  Eaglehaw]^  Neck  the  lower  beds  occur.  The  coarse 
grits  and  conglomerates  form  a  level  floor  on  the  sea 
beach,  with  rectangular  joints  filled  with  oxide  of  iron. 
This  is  known  as  ths  Tesselated  Pavement.  The  jointing 
is  possibly  due  to  the  vicinity  of  a  concealed  body  of  intrus- 
ive diabase.  At  the  Blow  Hole,  near  the  above,  Mr.  R.  M. 
Johnson  gives  the  following  section:  — 

Feet. 

3.  Yellow  or  white  chalky  mudstones  with  Spirif- 

era  glabra,  Dielasma  sacculus,  &c....     about     15Q 

2.  Mudstone  and  calcareous  sandstone,  with  Fen- 
estella,  Froductus,  Spirifera,  Pachydomus, 
Platyschisma,  Deltopecten,  Pleurotomaria — 
about   60 

I.  Basal  grits.     Thickness  not  known. 

At  the  Middle  Arm  of  the  Tamar  is  a  small  development 
of  the  Lower  Marine  limestone  resting  upon  the  older 
Palaeozoic  rocks.  The  upper  part  represents  character- 
istically the  Fenestella  zone,  while  the  lower  part  contains 
Eurydesma  in  abundance. 

On  the  Meander,  near  Cheshunt,  the  mudstones  contain 
Spirifera,  Productus,  Dielasma,  Pachydomus,  Eurydesma, 
Pterinea,  Deltopecten,  Aviculopecten,  Platyschisma,  and 
Pleurotomaria. 

Limestones  occur  in  the  Fingal  Valley,  at  Marlborough, 
Eastern  Marshes,  and  with  the  mudstones  and  conglomer- 
ates all  round  the  borders  of  the  Western  and  Central 
Tiers. 

In  the  north-eastern  part  of  the  island,  on  the  right 
bank  of  the  River  Piper,  not  very  far  from  Lilydale,  fora- 
miniferal  limestone — with  Nubeculariastephensi(Howchin) 
and  Spiroloculinae — of  this  system  has  been  found.  The 
Lower  Marine  mudstones  are  exposed  for  a  thickness  of 
about  400  feet  on  the  Jessie  River,  Preolenna,  south  of  Wyn- 
yard.  Below  the  coal  of  the  Mersey  ( —  Greta)  horizon 
there  fossiliferous  mudstones  come  in  for  about  150  feet,  con- 
taining Fenestella,  Spirifera,  Aviculopecten,  Pachydomus, 
&c.  These  overlie  non-fossiliferous  mudstone,  which 
extends  down  to  the  Jessie  River,  200  feet  or  more. 

In  the  neighbourhood  of  the  Eldon  Valley  mudstones 
occur,  with  dwarfed  varieties  of  Spirifera  and 
Rhynchonella. 

Round  the  base  of  East  Pelion  and  Mt.  Pelion  are  mud- 
stone and  limestone,  with  Fenestella,  Spirifera,  Productus, 
Aviculopecten,  &c.    Similar  beds  underlie  the  coal  measures 
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OM  the  Henty  River,  West  Tasmania,  yielding  the  follow- 
ing:— Spirifera  tasmaniensis,  Spirifera  avicula,  Spirifera 
<x>nvoluta,  Chaenomya,  Penestelja  internata,  F.  pleheia, 
Protoretepora  ampla,  ^tenopora  tasmaniensis. 

At  Port  Cygnet  the  succession  is :  — (3)  Fenestella  zone ; 
(2)  Spirifera  zone;  (1)  shaly  mudstone.  The  fossiliferous 
sandstones  occur  all  round  Lovett  and  Lymington. 

The  Lower  Marine  beds  in  the  Mersey  basin  have  been 
disclosed  by  boring  at  Tarleton,  where  105  feet  of  pebbly 
sandstone  and  conglomerate  containing  Permo-Carbonifer- 
ous  marine  fossils  rest  upon  Ordovician  limestone.  The 
organic  forms  are  Stenopora  tasmaniensis,  Spirifera  tas- 
maniensis, Fenestella  plebeia.  Dielasma  sacculus,  and 
Pleurotomaria  morrisiana. 

(2)  The  lowest  beds  of  the  upper  division  of  the  Permo- 
Carboniferous  are  the  sandstones  and  shales  which  enclose* 
the  coal  seams  of  the  Mersey  horizon.  These  correspond 
with  the  Greta  series  of  New  South  Wales,  and,  like  those 
measures,  separate  the  Upper  Marine  series  from  the  Lower 
Marine. 

The  Mersey  coal  measures  consist  of  grits,  sandstones, 
and  marls,  with  seams  of  coal  generally  not  exceeding  2 
feet  in  thickness.  The  analyses  of  the  coal  from  different 
eollieries  in  the  district  are  as  follows :  — 

Fixed  Carbon.  Gases,  &c.     Aah.      Moistare. 

(1) 36-5  46-6  4-0  129 

(2) 36-6  41-2  9-8  124 

(3) 40-5  44-4  5-8  93 

(4) 41-7  480  2-4  7*9 

Remains  of  the  vertebral  column  and  ribs  of  a  small 
amphibian(?)  were  found  on  the  spoil  heap  from  a  shaft 
sunk  near  Railton  in  these  measures. 

The  plant  remains  are  the  forms  characteristic  of  the 
Permo-Carboniferous,  viz. :  — 

GlOBSopteris  browniana  (Brongn.) 

M  ampla  (Dana) 

„  indica  (Scbimper) 

Gaugamopteris  ttngustifolia  (MoCoy) 

t,  cyclnpteroides  ( Feistmantel) 

Noegeeratbiopsifl  bislopi  (Bunbury) 
Phyllotheca  ttustmlis  (  BroDga.) 
Cardiocarpus  sp. 

.  I9  this  basin,  near  the  Great  Bend  of  the  Biver  Mer- 
«ej,  near  Latrobe,  are  beds  of  Tasmanite  shale,  consisting 
of  sand  and  mud  charged  with  oil-bearing  vegetable  spores, 
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and'  considered  to  be  of  value  for  the  manufacture  of  Itibri- 
cating  and  illuminating  oils.  The  precise  local  relation 
which  they  bear  to  the  coal  seams  is  not  known,  but  geo- 
logically they  are  on  the  same  horizon.  The  fossils  con- 
tained in  these  beds  are  as  follows: — Spirifera  tasmanien- 
sis  (Morris),  Cardiomorpha  gryphoides  (de  Kon.),  Pachy- 
domus  hobartensis(  ?)  (R.  M.  Johnston),  Pleurotomaria 
morrisiana  (McCoy),  Pteronites  latus  (de  Kon.),  Aviculo- 
pecten  sp. 

At  Preolenna,  south  of  Wynyard,  between  the  Flower- 
dale  and  Jessie  Rivers,  yellow  sandstone  and  clays  with 
seams  of  coal  (with  Glossopteris)  attain  a  thickness  of  250 
feet.  The  proximate  analysis  of  the  coal,  from  seams  vary- 
ing from  20  inches  to  3|  feet  in  thickness,  ranges  from 
44  per  cent,  to  52  per  cent,  fixed  carbon,  41  to  50  per  cent, 
volatile  matter,  and  5  to  9  per  cent.  ash.  Portions  of  these 
seams  consist  of  kerosene  shale  or  cannel  coal,  containing 
76  per  cent,  gas  and  21  per  cent,  fixed  carbon.  The  coal- 
bearing  beds  are  covered  by  fossiliferous  mudstone,  and 
rest  on  similar  strata. 

The  beds  of  the  coal  measures  series  are  developed  on 
Mt.  Pelion,  Mt.  Ossa,  Mt.  Oakley,  at  the  north  end  of  the 
Du  Cane  Range  and  on  the  Eldon  Range.  A  seam  of  coal 
is  known  at  Coal  Hill,  west  of  Lake  St.  Clair.  The  coal 
measure  basin  appears  to  deepen  going  south. 

Near  Barn  Bluff  is  a  seam  of  coal  in  a  band  of  black 
micaceous  shale,  containing  remains  of  Glossopteris  and 
Noeggerathiopsis.  The  coal  bed  there  rests  upon  conglom- 
erate, and  is  overlaid  by  Permo- Carboniferous  marine 
strata.  A  cannel  coal  similar  to  that  at  Preolenna  has  been 
iound  near  Barn  Bluff  in  loose  blocks,  supposed  to  be  rem- 
nants of  a  wasted  seam.  Ice-action  has  been  invoked  to 
account  for  the  breaking  up  of  this  seam. 

On  the  north  side  of  the  Henty  River,  between  the 
Henty  and  Badger,  the  lower  coal  measures  are  hard 
dark-grey  shales,  which  contain  Glossopteris  browniana 
(Bngt.),  Glossopteris  ampla  (Dana),  Ganganiopteris  cyclop- 
teroides  (Feistm.),  and  Noeggerathiopsis  hislopi  (Bunbury) 

At  Harefield,  in  the  Fingal  coal  basin,  97  feet  of  con- 
glomerate, sandstone,  and  shale,  with  coal  stains  and 
impressions  of  a  plant  resembling  Schizoneura,  have  been 
shown  by  boring  to  underlie  beds  belonging  to  the  Upper 
Marine  series. 

(3)  The  Upper  Marine  Series. — In  this  are  included  the 
fossiliferous    mudstones    which    overlie    the    Mersey    coal 
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measures. .  Many  of  the  organic  remains  in  these  are 
identical  with  those  in  the  Lower  Marine;'  s6A^e"ojf  tiiift 
latter,  however,  have  disappeared.  The  'ge&era  Fefi^ellfii/ 
Spirifera,  Dielasma  (Tei-ebratula),  Pleurotomaria,  Pachy- 
domus,  Aviculopecten,  Cardiomorpha,  Pterina,  &c.,  hav& 
been  recorded. 

The  upper  zones  of  sandstone  and  shale  at  Porter's  HilU 
Hobart,  correspond  with  the  Upper  Marine,  beds  of-.^the 
Mersey.  Two  hundred  feet  of  these  are  exposed  along  th^ 
Derwent,  containing,  besides  fragments  of  the.  plant  .Gan- 
gamopteris,  the  following  forms: — Cythere  tasmanicus 
(Johnston),  Spirifera  tasmaniensis,  S.  darwinii,  S.  duo- 
decimcostata,  Dielasma  sacculus,  Avicula,  Area,  Aviculo- 
pecten,  Eurydesma,  Edmondia,  Inoceramus,  Pachydomus, 
Pleurotomaria,  Conularia,  &c. 

At  Harefield,  in  the  Mt.  Nicholas  Valley,  a  bore  revealed 
313  feet  of  Upper  Marine  beds  below  the  Mesozoic  coal 
measures.  .These  consist  of  sandstone,  shale,  conglomerate, 
and  limestone,  containing  remains  of  Fenestella  and  other 
forms. 

(4)  The  Mt.  Cygnet  and  Adventure  Bay  coal  measures 
may  be  taken  as  corresponding  with  the  Newcastle  series  of 
New  South  Wales. 

At  Mt.  Cygnet  the  measures  rest  on  the  Fenestella  b6ds, 
and  the  coal  seam,  3  to  4  feet  in  thickness,  is  enclo^d  in 
sandstone,  which  is  occasionally  pebbly.  The  pro:itimat^ 
analysis  of  the  coal  is:  fixed  carbon,  63*9  per  ceiit.'i 
volatile  matter^  13*2  per  cent. ;  ash,  22  per  cent.  The  shale 
of  this  seam  contains  impressions  of  Vertebraria  australi^ 
and  Gangamopteris  spat hu lata. 

At  Adventure  Bay,  on  Bruni  Island,  coal  measure  s^ms 
and  shales  lie  comformably  on  the  Lower  Marine  ihud- 
stones,  &c.  They  contain  dwarfed  forms  of  Glossopterid 
browniana  var.  prsecursor  (Brgt.),  Gangamopteris  spathu- 
lata  (McCoy),  Gangamopteris  obliqua  (McCoy).* 

(5)  At  Southport  sandstones  and  shales  rest  upbn  cbn^ 
glomerate  and  pebbly  sandstone,  with  marine  shells.  A 
diamond-drill  bore  reached  the  basal  conglomerate  beds  at 
a  depth  of.  500  feet.  The  recorded  plant  remains  from  th6 
shales  are  V^ertebraria  australis  and  Pecopteris  lunensis 
(Johnston). 

(6)  The  alkaline  rocks  which  form  a  N.E.-S.W.  belt 
running  from  the  Huon   River  through  Port  Cygnet  to 

*  Tbase  form't  of  Gangamopteris  are  referred  by  Arber  to  G.  cyolop- 
toniidet  (Peistmantel).  Vide  *'  The  GloeBopteris  Flora,"  by  B.  A.  Newe^ 
.Arbor,  1806,  pp.  104-5,      . 
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Woodbridge  and  Kettering  are  referred  proviaionally  to 
the  close  of  this  period.  It  is  definitely  known  that  they 
are  intrusive  in  the  Lower  Marine  sandstones  and  mud- 
stones,  and  they  appear  to  be  cut  through  by  the  diabase, 
which  is  considered  to  date  from  the  close  of  the  Mesosoic. 
The  belt  comprises  the  following  rock  varieties :  — 


Alkali  S^emUt.  ElaeolUe  Syenites. 

(iuarts-aiigite  •  jenite  Pyrozeoe  foyaita  EtneziU 

Ae^^rkie-augite  syenite  Mica  foyaita 

AJkali-eyenlta  poiphjry        Jaeapirangite 

Amphibole  foyaita  porphyrir 

SdlTsborgite  porphyry 

Miea  tdlTsbergite 

Tinguaite  porphyry 

Moachiqaitic  oepheliDita 

Auriferous  quartz  and  pyrites  have  been  developed  near 
the  line  of  contact  of  these  igneous  rocks  with  the  Permo- 
Carboniferous  sediments,  and  a  good  deal  of  alluvial  gold 
has  been  recovered  from  the  creeks  and  flats.* 


VTT. — Mesozoic. 

Ill  Tasmania  no  essentially  marine  sediments  are  known 
to  have  acrumulated  in  Mesozoic  times.  The  process  of 
i*etrcat  of  the  oceanic  waters  evidently  persisted.  Land 
plants,  fish,  and  amphibian  remains  point  to  sub-aerial, 
(luviatile,  and  lacUs^trine  conditions.  The  poverty  of  the 
fauna  and  the  aridity  of  climate  indicated  by  saliferous 
i)ods  tend  to  confirm  this  view. 

The  lowest  bods  of  this  era  rest  conformably  upon  the 
Upper  Permo-Carboniferous.  The  total  thickness  of  the 
Mesozoic  strata  is  tentatively  estimated  at  about  1200  feet. 

The  intrusive  sills  of  diabase  which  penetrated  the 
Permo-Carboniferous  strata  forced  their  way  also  between 
the  beds  of  this  era,  and  as  the  upper  coal-bearing  beds 
h{ive  been  affected  in  this  way,  it  is  evident  that  the  dia- 
base invasion  took  place  at  the  close  of  the  Mesozoic  or 
in  the  early  Tertiary. 

M(»dern  geological  theory  postulates  a  general  shrinkage 
of  the  earth's  mass  upon  its  centre,  and,  as  a  consequence, 
the  dominant  movements  are  downward,  not  upward. 

There  has  been,  however,  a  greater  relative  sinking  of 
the  ocean  floors  (which  are  believed  to  have  a  higher  specific 
^gravity  than  that  of  the  land  areas).  This  subsidence  is 
supposed  to  have  been  attended  by  a  compression,  and 
incidentally   a  raising  of  the  continental  segments.     The 
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elevated  land  tracts  subsequently  proceeded  to  settle  down 
to  the  level  of  isostatic  equilibrium. 

Possibly  some  diastrophic  action  of  a  minor  character , 
and  certainly  the  processes  of  base  levelling,  would  also 
lower  the  surface  of  the  land  and  bring  about  transgres- 
sions of  the  epicontinental  seas,  j^inally,  sti'esses  would  be 
developed,  causing  fracturing  and  faulting  down  £he  epi- 
continental platforms  and  margins  of  the  land,  and  origin- 
ating generally  broad  physical  features  identical  with  those 
which  we  see  in  our  late  Palaeozoic  and  Mesozoic  areas. 

If  this  interpretation  is  correct,  the  huge  step  faulte 
marked  by  the  eastern  escarpmehts  of  the  diabase-capped 
central  and  eastern  tiers  can  be  explained.  The  successive 
tiers  between  the  centre  of  the  island  and  the  eastern  coast 
may  be  considered  as  successive  steps  leading  down  from  the 
central  *'  horst  "  to  the  coastal  plains.''^ 

The  Mesozoic  strata  in  Tasmania  cannot  as  yet  be  broken 
up  with  any  certainty  into  divisions  corresponding  with 
those  of  Europe,  owing  to  the  abs^ice  of  stratigraphie 
breaks  and  adequate  palaeontological  evidence.  The  utmost 
that  appears  possible  for  the  present  is  to  divide  both 
stratified  and  igneous  rocks  into  Lower  and  Upper  Meso- 
zoic, with  a  ternary  subdivision  of  the  lower  group. 
Thus:  — 

(2)  Upper  Mesozoic — 

(iv)  Diabase  in  intrusive  masses,  sills,  or  dykes. 

(1)  Lower  Mesozoic — 

(iii^  Fingal  series  or  upper  coal  measures, 
(ii)  Ida  Bay  series. — Sandstones  and  slates  with 

coal  at  Ida  Bay. 
(i)  Knocklofty     series — Variegated      sandstones 
with  Vertebraria  indica  (Royle),t  remains 
of  heterocercal  fish  and  amphibians. 

(i.)  Knocklofty  Series, — The  sandstones  at  Knocklofty, 
the  Domain,  Tinderbox  Bay,  Sandy  Bay,  and  probably  at 
Ross,  belong  to  this  horizon.  From  the  Cascades  to  Knock- 
lofty are  about  1000  feet  of  sandstone,   from  which  the 

*  **  In  eomlderiiig  the  ooatts  of  AustraUa  we  must  leare  out  of  accouBt 
tlM  esst  coasts  of    Australia  and  Tasmania,  which   appear  for  many 


IS  to  be  s  fractured  margin  of  recent  age,  presenting  no  indications 
of  negative  movement " — The  Face  of  the  Earth  :  B.  Suese,  1906 
CSoUas'  tnunsl.    Vol.  II.,  p.  oSl). 

t  After  has  anited  Yertebraria  anstralis  (Mc  Joy)  with  V.  indica  (Royle), 
^'iisee  there  do  not  appear  to  be  any  good  characters  which  clearly 
•aparate  them  "  (Glosaopteris  Flora,  19U6,  p.  99). 
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remains  of  the  fish  Acrolepis  hamiltoni  (Johnston  and  Mor- 
ton) have  been  recorded.  These  authors  give  the  ascending 
section  of  the  beds  as  follows:  — 

Feet. 

1.  Yellow  fissile  sandstone 20 

t  

2.  Flaggy  sandstone  with  fish  remains 5 

3.  Mottled  shales  with  plants 60 

■  4.  Thick  sandstone  beds,  quarried  for  build- 
ing    715 

800 


Sandstone  near  Tinderbox  Bay  is  on  the  same  horizon 
'as  the  Knocklofty  beds,  and  has  yielded  remains  of  a  fish 
described  by  Messrs.  Johnston  and  Morton  under  the  name 
of  Acrolepis  tasmanicus.  This  sandstone  overlies  conform- 
ably the  uppermost  beds  of  the  Permo-Carboniferous  mud- 
€rt;o|ie6,  as  developed  at  Tinderbox  Bay,  Huon-road,  and 
•Waterworks  Valley  near  Hobart. 

This  series  of  sandstones  and  shales  contains  the  plant 
remains  Vertebraria  indica  (Royle)  [=  V.  australis. 
Jjd^Coy].  Vertebraria  was  discovered  by  Zeiller  in  1896  to 
be  the  rhizome  of  the  fern-like  plant  Glossopteris.  In  Tas- 
mania it  is  restricted  to  the  above  series,  and  to  the  South- 
port  beds. 

Mr.  Johnston  considers  the  Lower  Sandy  Bay  mudstones 
exposed  3  miles  from  Hobart  on  the  Brown's  River-road  to 
be  the  base  of  the  system.  They  contain  obscure  plant 
impressions. 

The  building  stone  at  Ross  probably  belongs  to  this  series 
of  beds;    as  also  possibly  the  saliferous  sandstone  of  th^ 
midlands.     Several  salt  pans  occur  on  the  estates  of  Mon^ 
Vale,    Ballochmyle,    Lower   Park,    and    EUenthorpe,    in   st 
chain   extending   for   7   miles   N.W.-S.E.      The  individua.1 
lagoon  beds  or  pans  are  from  1  to  100  acres  in  area.     In 
dry  seasons  hundreds  of  tons  of  salt  have  been  taken  from 
them,   and   used   for  farm  and  domestic  purposes.      Thej 
were  prized  by  the  aboriginals,  and  were  often  the  cause 
of  tribal  conflicts.     Saliferous  sandstone  exists  also  near 
Richmond,  on  the  Coal  River  3  miles  east  of  Colebrook, 
.and  reappears  south  of  the  town.     Early  settlers  used  to 
collect  salt  for  household  use  from  the  caverns  in  this  rock 
all  along  the  line  of  the  Richmond  hills.     Whether  these 
.saliferous  sandstones  belong  to  the  Lower  or  Upper  Meso- 
zoic  is  a  matter  which  needs  investigating. 
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(ii)  Ida  Bay  Series. — This  comprises  coal-bearing  shale 
and  sandstone  at  Ida  Bay.  About  a  mile  south-west  of  the 
bay  and  150  feet  above  sea-level  are  the  coal-bearing  beds. 
In  the  shales  above  the  coal  are  impressions  of  Zeugo- 
phyllites'*   and  Pecopteris  lun^nsis  (Johnston). 

The  beds  of  these  two  subdivisions  of  the  Mesozoic  are 
regarded  as  being  on  the  horizon  of  the  Narrabeen-Hawkes- 
bury  series  of  New  South  Wales  (Trias.). 

(iii)  Fingal  Series  or  Upper  Goal  Measures, — The  upper 
cc  al  measures  of  Tasmania  are,  from  the  affinities  of  their 
plant  remains,  considered  to  be  on  the  Hawkesbury-Wiana- 
matta  horizon  of  New  South  Wales  (Rhaetic?).  The 
critical  species  for  the  Clarence  measures,  Tseniopteris 
daintreei  (T.  spathulata),  has  not  been  found  in  them. 
The  only  two  forms  of  this  genus  hitherto  discovered  are 
T.  tasmanica  (Johnston)  and  T.  morrisiana  (Johnston). 
The  most  abundant  plant  impressions  in  these  measures 
are  those  of  Thinnfeldia  odontopteroides,  Alethopteris 
australis,  and  Zeugophyllites  elongatus.  The  equisetal 
genus  Phyllotheca  is  also  common. 

The  Mesozoic  coal  measures  of  Eastern  Australia  have 
recently  been  transferred  from  the  Trias-Jura  to  the  Jura. 
Mr.  W.  S.  Dun  remarks*: — "It  would  appear  advisable 
to  (1)  discontinue  the  use  of  the  term  Trias- Jura  usually 
applied  to  this  formation  by  Australian  geologists ;  and  (2) 
consider  the  Eastern  Australian  Mesozoic  coal  measures — 
characterised  by  the  relatively  great  abundance  of  Tseniop- 
teris daintreei  (=  spathulata),  Alethopteris  australis  (  = 
Cladophlebis  denticulata),  and  numerous  types  of  conifers 
and  Thinnfeldia,  together  with  the  Lake  Eyre  beds,  as 
Jurassic." 

In  accordance  with  this  the  Ipswich  formation  in  Queens- 
land, the  Clarence  measures  and  Talbragar  fish  beds  in 
New  South  Wales,  and  the  South  Gippsland  and  Otway 
coal  measures  in  Victoria,  all  of  which  contain  Tseniop- 
teris daintreei,  are  now  assigned  to  the  Jurassic  system. 

The  Wianamatta,  Hawkesbury,  and  Narrabeen  beds 
have  not  yielded  this  plant,  nor  have  the  Tasmanian  Meso- 
zoic measures.  The  evidence  certainly  is  negative,  and  con- 
sequently   inconclusive.      For   the    present,    however,    the 

*  Zengophyllites  elongatua  (Morrit)  has  benn  transferred  by  A.  C» 
Seward  to  the  g<*nu8  Phoenieupsis  (}f  Heer.  8fe  Arber  :  GI«'8s.  Flora,  p. 
183,  On  the  other  hand  Dr.  F.  Kurtz  includes  ir  under  Podozamites 
elongatus  (Morris),  Feistm.     Q.  J.  OpoI.  8oc.  190:),  p.  25. 

t  Geol.  and  Mln.  Re-iources  of  the  WoKtem  Coalfield,  by  J.  E.  Came, 
Mem.  Geol.  Rur.  New  South  Wales,  1908,  p.  42. 
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whole  of  the  Mesozoic  groups  of  strata  in  Tasmania  are 
regarded  simply  as  Lower  Mesozoic.  The  Knocklofty  beds 
appear  to  correspond  lithologically  with  the  Hawkesbury 
sandstones.  The  upper  coal  measures  have  been  looked 
upon  by  English  authors  as  Rhaetic. 

The  strata  occupy  discontinuous  areas,  which  are  separ- 
ated from  one  another  by  intrusive  masses  of  diabase. 
Much  faulting  occurs.  They  occupy  positions  varying  from 
sea-level  to  nearly  3000  feet  above  the  sea.  Their  vertical 
thickness,  as  observed,  is  not  less  than  1200  feet,  and  pro- 
bably exceeds  this.  They  lie  horizontally  or  at  low  angles, 
usually  not  exceeding  10°  or  20^.  Lithologically  they  are 
yellow,  brown,  greenish,  and  bluish-grey  sandstones,  fre- 
quently markedly  felspathic,  alternating  with  grey  or 
bluish -grey  shales. 

The  coalfields  probably  at  one  time  belonged  to  one 
basin,  but  as  they  are  now  disconnected,  it  is  convenient 
for  purposes  of  reference  to  class  them  geographically  in 
separate  divisions.  The  following  division  embraces  the 
different  fields :  — 

Northern — 

(1)  Longford  basin. 

Southern — 

(2)  Colebrook  (Jerusalem)  and  York  Plains  basin. 

(3)  Ouse  basin. 

(4)  Derwent  and  Richmond  basin. 

(5)  Huon  basin. 

(6)  Recherche  basin. 

South-Eastern — 

(7)  Schouten  and  Spring  Bay  basin. 
(8)  Tasnian    Peninsula    Basin. 

Eastern — 

(9)  Fingal  basin. 
(10)  Llandaff  and  Douglas  River  basin. 

(1)   Longford  Basin. 

The  upper  coal  measures  crop  out  near  Norwich  from 
below  the  sediments  of  the  Launceston  Tertiary  area,  and 
apparently  succeed  the  fringe  of  Permo-Carboniferous 
marine  strata  which  skirt  the  northern  face  of  the  Western 
Tiers.    The  coal  seams  have  a  thickness  of  3  to  4  feet. 
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(2)  Colebrook  f  Jerusalem)  and  York  Plains  Basin. 

The  Mesozoic  strata  fringe  everywhere  diabase-crowned 
hills.  At  York  Plains  sub-anthracitic  seams  of  coal  up  to 
4  feet  in  thickness  occur  in  these  beds.  The  coal  assays 
60  to  67  per  cent,  fixed  carbon,  13  to  14  per  cent,  gas,  and 
16  to  23  per  cent.  ash.  At  Colebrook  bluish-grey  sand- 
stone overUes  a  seam  of  coal  2  feet  thick :  and  other  seams 
up  to  3  feet  have  been  met  with. 

At  Green  Ponds  horizontal  beds  of  these  sandstones  have 
been  preserved.  At  Mike  Howe's  Marsh,  17  miles  north- 
west of  Oatlands,  soft  yellow  sandstones  dip  north-westerly, 
and  contain  coal  assaying  62  per  cent,  fixed  carbon,  18  per 
cent.  gas.  and  10  to  11  per  cent.  ash. 

(3)   Ouse  Basin. 

The  strata  of  this  coalfield  comprise  soft  yellowish-brown 
felspathic  sandstones  and  grey  shales  with  characteristic 
fern  impressions.  The  general  dip  is  to  the  west,  at  an 
angle  of  about  3^.  Fragments  of  silicified  wood  are  fre- 
quent. Seams  of  coal  from  2  to  5  feet  thick  exist  at  this 
horizon.  Analyses  show  from  53  to  63  per  cent,  fixed  car- 
bon, and  21  to  25  per  cent,  volatile  matter.  Below  the 
coal-bearing  sandstones  are  a  series  of  siliceous  or  quartzose 
sandstones,  corresponding  with  the  freestones  quarried  at 
Knocklofty,  Ross,  &c.  The  coalfield  is  nearly  encircled  by 
igneous  rocks — by  basalt  to  the  north-west  and  diabase  on 
the  north-east,  east,  and  south. 

(4)  Derwent  and  Richmond  Basin. 

Mesozoic  sandstones  and  shales  flank  the  ranges  round 
Mts.  Wellington,  Direction,  and  Dromedary,  along  the 
valley  of  the  Derwent  between  Hobart  and  Bridgewater, 
^nd  again  between  Bridgewater  and  Richmond. 
.  Coal-bearing  beds  of  shale  and  sandstone  are  met  with 
round  New  Town,  where  they  repose  on  the  grey  and  yel- 
low building  stone,  the  beds  of  which  belong  to  the  Knock- 
lofty  series.  The  coal  shales  contain  plant  impressions 
characteristic  of  the  upper  coal  measures,  the  most  abund- 
ant forms  being  Alethopteris  australis  (Morris),  Thinn- 
feldia  odontopteroides  (Morris),  and  Neuropteris  tas- 
maniensis  (Johnston).  Zeugophyllites  elongatus  (Morris) 
and  the  common  species  of  Phyllotheca  also  occur. 

North  of  Mt.  Direction  sandstones  of  this  division  carry- 
ing coal  dip  gently  towards  the  west.    The  associated  shales 
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contain  impressions  of  Thinnfeldia,  Phyllotheca,  and  Zeu- 
gophyllites. 

(5)  Huon  Basin. 

Felspathic  sandstones  and  shalee  occur  on  the  divide 
between  the  Huon  and  North -West  Bay  River  basins. 
They  contain  several  coal  seams  from  1  to  6  feet  in  thick- 
ness, and  have  a  general  dip  to  the  north-west  at  angles 
varying  from  5^  to  10^.  These  seams  are  known  as  the 
Sandfly  group.  The  assays  range  from  50  to  56  per  cent, 
fixed  carbon,  25  to  30  per  cent,  volatile  matter,  and  15  to 
17  per  cent.  ash.  An  anthracitic  seam  also  occurs,  assay- 
ing 80*8  per  cent,  fixed  carbon,  8  per  cent,  volatile  matter, 
and  9  per  cent.  ash.  The  crowns  of  the  hill  ridges  consist 
of  diabase. 

(6)  Recherche  Basin, 

The  Upper  Coal  Measures  occur  in  a  belt  of  country 
flanking  Recherche  Bay,  and  continuing  across  Catamaran 
River  to  South  Cape  Bay. 

At  the  head  of  Recherche  Bay  is  the  settlement  of 
Leprena,  and  south  of  this  the  coal  measures  form  the 
coastal  range,  which  rises  to  900  feet  and  dip  in  a  north- 
westerly direction.  They  extend  also  to  the  east  side  of 
the  bay.  The  outcrops  of  the  coal  on  the  range  are  about 
200  feet  above  sea-level.  The  coal  contains,  by  assay,  54 
per  cent,  fixed  carbon  and  26  per  cent,  volatile  matter. 

North  of  the  Catamaran  River  the  coal-bearing  sand- 
stones and  shales  contain  Thinnfelc^ia  odontopteroides,  var. 
obtusifolia,  Zeugophyllites  elongatus,  and  Phyllotheca  aus- 
tralis,  and  continue  across  the  river  to  the  south,  where 
some  coal  has  been  found  overlaid  by  shale  and  white 
sandstone.  The  shale  carries  impressions  of  Thinnfeldia 
odontopteroides. 

The  Catamaran  coal  assays  67  per  cent,  fixed  carbon  and 
25  to  27  per  cent,  volatile  matter,  and  under  4  per  cent- 
ash. 

The  same  beds  crop  out  along  the  coast-line  between 
South  and  South-East  Capes,  containing  identical  plant 
remains  and  trunks  of  silicified  conifers. 

(7)  Schouten  and  Spring  Bay  Basin. 

The  Prosser's  Plains  and  Spring  Bay  strata  consist  of 
white  or  yellow  freestone,  of  good  building  quality  and  the 
usual  greenish-grey  or  yellowish  felspathic  sandstone.  The 
freestone  seems  to  overlie  the  felspathic  variety,  which,  in 
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its  turn,  overlies  the  coal,  at  any  rate  round  Spring  Bay. 
Much  false  bedding  prevails,  but  a  main  gentle  northerly 
dip  of  one  or  two  degrees  exists.  Coal  seams  up  to  5  feet 
in  thickness  occur  at  Triabunna.  At  Pressor's  Plains  are 
seams  of  coal  dipping  to  the  south-west,  at  high  angles 
(40O). 

On  the  north  shore  of  Schouten  Island  a  seam  of  coal 
was  worked  at  one  time  by  the  Imperial  Government.  This 
is  associated  with  fireclay  enclosed  in  soft  carbonaceous 
sandstones  and  shalee. 

{S)  Tasman  Peninsula  Basin. 

The  Mesozoic  rocks,  yellow  and  white  sandstone  and  blue 
and  grey  shales,  with  coal  seams,  flank  the  diabase-capped 
ridges  of  the  northern  part  of  the  peninsula,  and  form  low 
cli£Fs  on  the  coast-line.  Some  of  the  coal  seams  were  at  one 
time  worked  extensively  by  the  Imperial  Government.  The 
north-easterly  extension  of  these  shales  at  Dunalley  has 
yielded  numerous  plant  remains,  which  have  been  deter- 
mined by  B.  M.  Johnston  as  follows :  — 

Pecopteris  buftoni  (Johnston). 
Pecopteris  caudata  (Johnston). 
Thinnfeldia  buftoni  (Johnston). 
Thinnfeldia  polymorpha  (Johnston). 
Macrotaeniopteris  wianamattae?  (Feistm.). 
Gleicbenia  dubia  (Feistm.). 
Trichomanides  spinifolium  (T.  Woods). 
Neuropteris  tasmaniensis  ?  (Johnston). 
Ptilophyllum  oligoneurum  (T.  Woods). 
•    Pterophyllum,  sp. 

(9)  Fingal  Basin. 

At  one  time  this  plainly  embraced  all  the  measures 
between  Ben  Lomond  and  Mt.  Nicholas  in  the  north,  and 
Llandaff  in  the  south,  though  continuity  has  since  been 
interrupted  by  diabase  intrusions.  The  limits  of  the  field 
ax^  quite  arbitrary,  as  continuity  southwards  can  be  eetab- 
lished  indefinitely.  The  Mt.  Nicholas  Range  rises  to  a 
iieight  at  the  trigonometrical  station  of  2800  feet  above 
sea- level,  and  consists  of  about  1000  feet  of  coal  measure 
sandstone  crowned  by  columnar  diabase.  This  descends 
below  the  valley-floor  for  over  200  feet,  and  rests  upon 
the  Upper  Marine  beds  of  the  Permo-Carboniferous  system, 
giving  about  1200  feet  of  vertical  thickness  for  the  Upper 
Coal  Measures  here. 
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Strong  co»l  seams  are  being  worked  on  the  south  flank 
of  the  range.  A  section  of  the  range  at  the  Comw^  Mine 
would    give    approximately    the    following    succession    in 

descending  order :  — 

jreet« 

Diabase — about 300 

Coal 6 

Sandstone 200 

Coal 4 

Sandstone 250 

Coal 20 

Sandstone 70 

Coal 6 

Clay 4 

Coal 8 

Sandstone 15 

Clay 7 

Coal 9 

Coal  measures  sandstone  to  floor  of  valley...  480 

Recent  assays  of  the  coal  worked  at  the  large  Cornwall  and 
Mt.  Nicholas  collieries  are  as  follows :  — 


Hydro- 

Fixed 

Moisture. 

Cirbons. 

Carbons. 

Ath. 

(1) 

6-50 

26-30 

57-70 

9-50 

(2)  

.   ...         7-48 

26-14 

58-36 

8-02 

(3)   

8-72 

2310 

58-88 

9-30 

(4)   

.   ...         8-60 

18-20 

61-40 

11-80 

(5)   

.    ...         6-66 

21-48 

56-76 

15-10 

Several  unworked  seams  occur  at  different  horizons  all 
round  the  mountain.  The  Mesozoic  strata  continue  west- 
wards to  Fingal,  and  thence  along  the  valley  of  the  South 
Esk  to  St.  Pauls,  Ben  Lomond,  Mt.  Rex,  and  Avoca.  South- 
wards from  Mt.  Nicholas  they  extend  south  in  a  coastal 
belt  down  the  eastern  shore-line.  Mt.  Logic  (Elephant) 
south  of  St.  Marys  forms  a  noi-th  and  south  ridge  a  mile 
long,  capped  with  diabase  and  fringed  with  Mesozoic  sand- 
stone and  Permo-Carboniferous  sandstone.  Beyond  this 
to  the  east  granite  stretches  away  to  the  coast-line.  Fur- 
ther south  are  coal  seams  near  Thompson's  Marshes,  in 
the  usual  soft  greenish-grey  felspathic  sandstones. 

Avoca  township  is  on  Tertiar}'  basalt,  below  which  are 
Tertiary  sediments  resting  upon  Mesozoic  sandstone  and 
Permo-Carboniferous  limestone.     At  Mt.  Rex  and  on  the 


Bona  Vista  estate  are  Btrong  seams  of  coal  6  to  12  feet  ia 
thickness.    The  coal  analyses  of  the  Mt.  Bex  seams  are :  — 

"o^-  a-.  C^,  ^'^-           S-"*- 

12  3S0  54-5  85             08 

1-7  28-2  550  lB-1          ■     — 

-  38-2  52-9  8-9  •          — 


(10)  Llandaff  and  Dottglat  River  Batin. 

Strictly  speaking,  this  is  a  continuation  of  the  Fingal 
area,  but  is  so  far  south  as  to  justify  geographical  separa- 
tion. The  diabase -capped  mountain  range  parallel  witb 
the  coast  near  Bicbeno  and  Seymour  ia  flanked  by  Ueeo- 
soic  sandBtonea  up  to  800  or  900  feet  above  sea-level;  and 
above  this  diabase  ascends  for  about  300  feet  further. 
These  sandstonee  have  been  shown  by  sinkinK  and  boring 
to  descend  to  a  depth  of  at  least  350  feet  below  sea-levei. 
The  horizons  are,  however,  affected  by  faults,  so  as  to  ren- 
der an  estimate  of  thickness  diflScult.  The  coat-bearing 
beds  consist  of  yellowish -green  felspathic  sandstone  and 
shales,  with  fossil  imprints  of  Thinnfeldia  odontopteroides 
(Morris).  They  have  a  gentle  inclination  to  north-west  and 
south-west.  The  seams  of  coal  vary  in  thicknees  from  2  to 
12  feet,  and  the  quality  is  also  variable.  The  good  qual- 
ities range  from  50  to  57  per  cent,  fixed  carbon  and  27  to 
34  per  cent,  volatile  matter. 

The  following  is  R,  M.  Johnston's  list  of  Tasmanian 
HesoBoic  plant! :— 


si 


„  BeiTBtilolia  (Jobn- 

Caidiopteris  tasmanicu  (John- 

Cyclojfteris  (or  Salisburia)  aus- 

tralu  (Johiistoa)   

eicicbenla  duUa  (Pcutm.) I 


=ClB(lophlebis  den- 
ticulata  (Brongn.) 
vtr.  austnUin 

(Morris) 


H 


GiostMjpter 


ribui>(la(Jdbii- 


Mai-rotoeuiopteris  wkDeme 

(Fei-t"'-)    

KeurupteriH  antipoda  ( J  abas i on  ) 
„  UMRiBnieiiMH  {Jobn- 

OdoQtouteriA  criB|jiita  (Job  iistou: 
PecoptPriB buttoiii  (Johiii'ton)... 

„         caudulu  (Johimton)... 

„        luiienriH  (Johnston)... 

J,        odonio]iteroid«N(Mo 


Rh»cophyilui 


i.) . 


(John- 


„         flexuosa  (McCitr) 
„         utrmuiia  (McCoy) 

y,  WtHlH  (McCW)   .. 

„  ]oliil'olia(.Morn8)  .. 

„  I  luiiiow   (McCJy) 

„  alntn    (Broiigii.)   ... 

11'-")  

tHMiiiiii[<;ii      {Johl 

Strzelccki]*     ^upimopleroitlei 

(Jiihiij'loii) 

;iiuifiilia  (Johimton) 
■  ■      .  (John. 


Tatniopler 


ton) 


I   (John- 


ia  liuH.mi    (John 
fi^istmiiiite  li  (John- 

oblu-ilbliH     (.lubn. 


media  (T.  Wiiodc) 
polymorpha  (Joh 


sujierbu  |.Fubiistnn)| 
Irilobira  (Johnston)! 


CoDndered  b; 

Arber  as  =  8. 

loUlolia 


Conniciered  by  Shir- 
ley Bs  =  T.  odon- 
tolith roides 

Considered  by  Shir- 
ley as  =  T.  odoD- 
topteroides 


li 


Trichomaniilcn  ppiDirnlium  (T. 

Woods)     

.,  PUiug'hHiueiii 

(JobiKiton)... 

Annulariu  au!itni)i»  (Morris)  ... 

PhyllolhecB  u-ustrftlig  (HrotHjii.) 
„  bookeri  (McCey) 

„  rftitioiw  (McCoy) 


Podozstniti-K  distwis  ?   (Prwe) 
Pterophyllmii   diibium   (John- 


.,  itrmbtmi    'Jobn- 

Sphenozamites        i.  iitiiHctelii 

(Jobnstoti) 
IHilophyl  uiu 

y/ooAt,)  ... 

CimifiT'. 
Baieru  lenuiliilia  (Jribnston)    .. 
GinkgopbyllumauHtrtile  (Juhn- 

Salisburia   hiibnrtpoais     (John- 

ZeDfcopbyUites eloDgatua  (Mur. 


Affinilie'  unrfrtain. 
Cryptojili^  llit<^         ta»njHiiii:u.< 

(Jobni'tiiD) 

Vortebrar a  austrulis  (McCoy.. 


Oaited  by  Arber 
witb  Venebraria 
indica  (Royle) 
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(c)  The  close  of  the  Mesozoic  or  be^nning  of  the  Ter- 
iiary  was  marked  by  an  extensive  irruption  of  basic 
materials  in  the  form  of  intrusive  sheets  and  dykes  of 
diabase,  which  have  penetrated  all  the  rock-systems  earlier 
than  Tertiary.  The  rock  is  of  fine  to  medium  grain,  of 
typically  hypabyssal  structure,  and  is  composed  essentially 
of  pyroxene  and  lime«>da  febpar.  The  general  absence 
of  olivine  is  one  of  the  most  useful  field  criteria  for  dis- 
tinguishing the  rock  from  Tertiary  basalt.  The  following 
are  two  analyses  of  the  rock  from  the  north  and  the  south 
of  the  island  respectively,  made  by  Professor  Ditrich  and 
Dr.  Pohl:  — 

Bnstatite-aiigite-        Qiuuti,  or  Kon^ 
btfuing  DiftbMe  IMalMM 

from  Launceston.    fhiin  North-Wast  Bay. 

SiO, 52-49  56-74 

TIO, 0-62  126 

A1,0,  16-44  15-46 

Fc,0, 2-eO  3-08 

Feb     6-80  7-58 

MnO  trace  trace 

MgO   618  -2  54 

CaO     11-71  7-64 

Na,0  2-06  3-08 

K,0 1-09  1-59 

H,0  under  110"    ...  015                   ^    .  ^q 

H,OaboTellO°    ...  1*42                   S 

Pfis    trace  015 

10006  100*40 


It  should  be  mentioned  that  the  quartzose  variety, 
though  frequently  met  with  in  the  south  of  the  island, 
is  not  quite  typical  for  Tasmanian  diabase.  All  the  signs 
of  the  occurrence  of  diabase  in  Tasmania  indicate  its 
intrusion  into  overlying  rocks.  Its  base  is  not  glassy,  but 
rather  a  felspathic  mesostasis ;  the  rock  is  never  scori- 
aceous,  has  no  horizontal  partings  between  separate  lava 
flows  as  in  basalt,  and  is  sometimes  almost  gabbroid  in 
texture.  The  numerous  dykes  injure  the  quality  of  the 
coal  in  their  proximity,  and  affect  adjoining  sandstone 
and  shale  by  converting  the  former  into  quartzite,  and 
the  latter  into  chert  or  adinole.  Most  of  the  coastal  head, 
lands  in  the  south-east  and  west  are  composed  of  diabase. 
In  the  North  they  form  the  promontories  at  Cape  Port- 
land, Tamar  Heads,  Port  Sorell  Point,  and  Mersey  Bluff. 
Over  half  the  island,  from  the  central  tableland  to  the 
east   and    south-east,    the    dissected    and    faulted    country 
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exposes  everywhere  sections  of  the  great  diahase  sills,  from 
which  their  former  Permo-Carboniferous  or  Mesozoic 
covering  has  been  removed  by  erosion.  Outliers  of  the 
Eldon  sill  exist  as  far  west  as  Mts.  Sedgwick  and  Diindas, 
which  are  capped  by  this  rock,  and  there  is  a  dyke  or 
other  intrusion  at  Mt.  Heemskirk.  While  no  doubt  exists 
of  its  invasion  of  the  Permo-Carboniferous  and  Mesozoic 
strata,  its  actual  relations  to  them  in  the  field  are  fre- 
quently obscure,  owing  to  the  contacts  being  more  oft^sn 
than  not  concealed. 

VIII. — Tertiary. 

A  great  stratigraphic  break  exists  between  the  Mesozoic 
and  the  sediments  of  the  Tertiary  system.  While  it  is 
very  likely  that  the  time  divisions  of .  the  Cainozoic  era 
adopted  in  Europe  and  America  rest  upon  basic  principles 
of  world-wide  applicability,  it  does  not  at  present  seem 
possible  to  adopt  in  Tasmania  other  than  a  binary  classifi- 
cation. 

(6)  Neogene  or  Upper  Tertiary  (=  approximately 
Pliocene) — 

(4)  Terrace  drifts  and  clays  overlying  basaltic  lavas. 

(a)  Palceofftne  or  Lover  Tertiary  (=  Miocene  to 
Eocene) — . 

(3^  Basalt  lavas. 

(2)  Fluviatile  and  lacustrine  clays  and  sands.     Crold 
and    tin-ore    drifts   and    deep    leads.     Ldgnitic 
clays  and  leaf  beds. 
(1)  Marine  beds  at  Wynyard,  Montagu,  Cape  Grim, 
and  Heathy  Valley,  Flinder's  Island. 

.  The  oscillations  cif  the  land  surface  in  the  north  are 
difficult  to  follow.  A  Pre-Eocene  land  connection  with 
the  continent  is  considered  to  have  existed ;  then  followed 
an  Eocene  depression.  At  some  time  in  the  early  Tertiary 
the  land  in  northern  Tasmania  must  have  been  higher 
than  now;  but  prior  to  the  Mid-Tertiary  basalt  eruptions 
a  prolonged  subsidence  was  in  progress,  when  the  clays  and 
gravels  of  the  Launceston  basin  were  laid  down  as  deposits 
reaching  a  thickness  of  1000  feet.  Subsequently  many 
valleys  were  filled  with  lava  sheets.  In  Post-basaltic  or 
Pliocene  times  a  rising  movement  again  set  in,  which 
restored  the  Bassian  land  bridge  for  a  time.  The  changes 
of  level,  however,  finally  left  the  floors  of  the  deep  leads  at 
Beaconsfield,  Lefroy,  Back  Creek,  (fee.,  still  below  sea- 
level  at  their  outlets. 
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In  southern  Tasmania  the  indented  shore-line  of  the 
estuary  of  the  Derwent  indicates  drowned  valleys  descend- 
ing seawards.  The  leaf  beds  on  the  shores  of  tSs  Derwent 
have  been  depressed  to  below  sea-level,  and  bear  witness 
to  late  Tertiary  or  Quaternary  advance  of  the  sea  on  the 
land. 

For  the  most  part,  Tasmanian  Tertiary  deposits  are  non- 
marine.  In  other  parts  of  the  world  the  Tertiary  is 
known  as  the  age  of  lakes,  and  this  island  offers  no  excep- 
tion, for  lacustrine  and  fluviatile  deposits  of  the  period 
are  the  prevailing  ones.  In  them  are  preserved  leaf 
impressions  and  remains  of  extinct  deciduous  trees,  t,g,^ 
oak,  elm,  bsech,  &c.,  together  with  eucalyptus,  banksia, 
cinnamon,  and  various  conifers.  Examples  of  these 
deposits  are  the  lacustrine  or  estuarine  beds  of  the  valley 
of  the  Derwent  and  of  the  Launceston  Tertiary  basin. 
Other  deposits  fringe  existing  rivers  or  were  the  beds  of 
ancient  streams,  as  along  the  South  Esk  and  the  deep 
auriferous  and  stanniferous  leads  at  Lefroy  and  in  the 
Ringarooma  district. 


(1)     Marine  Beds  at   Wynyard,  <kc. 

At  Wynyard,  on  the  west  side  of  the  mouth  of  the 
River  Inglis,  are  beds  of  fossiliferous  limestones  of  Eocene 
age.  The  Sandy  Cove  bluff,  rising  to  a  height  of  about 
170  feet,  consists  of  stratified  rocks  about  80  feet  in  thick- 
ness, overlaid  by  about  80  feet  of  the  basaltic  lava,  which 
commonly  separates  the  Lower  and  Upper  Tertiaries. 

The  fossiliferous  series  comprises  a  Crassatella  bed  at 
the  base  only  a  few  feet  thick  and  superincumbent  Turrit- 
ella  beds  nearly  80  feet  in  thickness.  These  are  heavily 
charged  with  marine  shells  and  corals,  of  which  316  specific 
forms  have  been  identified.  The  Turritella  beds  have 
yielded  impressions  of  leaves  of  Pteris  Belli,  Sapotacites 
oligoneuris  (Ettingsh.),  besides  remains  of  an  extinct  mar- 
supial, Wynyardia  bassiana  (Spencer). 

The  species  of  Turritella  which  have  been  identified 
are :  — 

T.   warbutonii   (T.    Woods),   abundant. 

T.  sturtii  (T.  \\oods). 

T.  tristira  (Tate). 

T.  conspicabilis  (Tate). 

T.  acricula  (Tate). 

T.  murrayana  (Tate). 
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And  of  Crassa6ella:  — 

Crassatella  (Crassatellites)  oblonga  (T.  Woods). 
CrasBi^tella  communis  (Tate).. 
Crassatella  aphrodina  (T.  Woods). 

These  beds  repose  horizontally  on  the  Permo-Carbon- 
iferous  glacial  beds  of  the  Wynyard  formation,  which  dip 
north-westerly  at  low  angles  up  to  10^. 

At  Cape  Grim  polyzoan  limestone  in  horizontal  beds, 
dipping  eastward  under  basalt,  composes  the  sea  front,  on 
the  West  Coast,  immediately  south  of  the  cape.  These 
beds  extend  eastwards  to  the  Welcome  River.  Besides 
polyzoa,  they  contain  Tertiary  echinoderms  and  brachio- 
pods. 

On  Flinders  Island,  near  the  Patriarchs  at  Heathy  Val- 
ley, is  a  Lower  Tertiary  shell  limestone  with  marine  shells, 
some  of  which  (Cucullea,  Nucula,  Turritella)  resemble 
forms  found  in  the  Eocene  beds  at  Wynyard. 


(2)  Derwent  Tertiary  Basin. 

The  valley  of  the  Derwent  exhibits  a  series  of  Tertiary 
aands  and  clays  bordering  the  present  river.  They  indi- 
cate the  former  existence  of  lacustrine  conditions  in  the 
lower  Derwent.  These  beds  attain  a  maximum  height  of 
40  or  60  feet  above  sea-level,  and  may  be  seen  at  One-Tree 
Point,  Sandy  Bay,  Cornelian  Bay,  Lindisfame  Bay,  Gkil- 
ston  Bay,  <fec.  At  Pipeclay  Bluff,  Cornelian  Bay,  where 
the  beds  rest  horizontally  on  diabase,  the  white  pipeclay 
contains  remains  of  the  fruit  Plesiocapparis  leptooelyphis 
(Mueller)  and  impressions  of  various  leaves.  These  strata 
probably  extend  below  the  basalt  at  the  Cemetery  Bluff, 
and  correspond  in  age  with  the  infra-basaltic  beds  of  the 
I#aunceston  Tertiary  basin. 

At  Geilston  Bay  beds  of  clay  and  limestone  (known  as 
the  Geilston  Travertin)  occur,  containing  the  following :  — * 

Helix  geilstonensis  (Johnston). 

Helix  huxleyana  (Johnston). 

Helix  sinclairoides  (Johnston)  or  (H.  sinclairi,  Pfr.). 

Vitrina  barnardii  (Johnston). 

Bulimus  gunnii  (Sowerby) 

Cypris  alburyana  (Johnston) 

*  Fide  R.  M.  Johnston  in  Geol.  of  Tasmania,  p.  285 
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These  beds  constitute  a  fragment  of  the  floor  of  the 
ancient  lal^e  of  the  Derwent,  and  were  once  continuous 
with  corresponding  deposits  on  the  west  side  of  the  eetuary. 

The  preserved  flora  of  the  Derwent  Tertiaries  is  character- 
istic of  the  Palaeogene  in  Tasmania,  viz.,  leaves  of  betula,. 
alnus,  quercus,  fulgus,  salix,  cinnamomum,  araucaria, 
sapotacites,  with  the  fruita  platycoila,  penteune,  con- 
chotheca,  plesiocapparis,  cordia,  &c. 

Higher  up  the  Derwent,  near  its  confluence  with  the 
Styx  River,  are  beds  of  light-coloured  clay  associated  with 
lignite,  apparently  derived  from  conifers.  Near  Glenora 
clay  leaf-beds  occur  below  the  basalt,  yielding  leaves  of 
fagus  and  cinnamomum.  Near  the  Ouse  bridge  the  river 
flows  through  Tertiary  beds  of  lignite  and  clay,  contain- 
ing large  tree  trunks. 

Launceston  Tertiary  Basin. —  This  comprises  the  wide 
plain  within  th'S  drainage  area  of  the  Tamar  and  its  tribu- 
t/aries.  It  contains  layers  of  irregularly  bedded  sandstones 
and  clays,  often  with  lignite.  These  cover  an  area  of  600 
square  miles,  and  attain  a  thickness  of  1000  feet.  The 
plateau  has  a  general  height  of  500  to  600  feet  above  sea- 
level. 

The  lowest  beds  are,  perhaps,  those  between  Muddy  Creek 
and  Supply  River,  on  the  Tamar,  where  a  series  of  hori- 
zontal ferruginous  sands  and  white  and  bluish  clays  occurs, 
dipping  slightly  to  the  north-west,  the  lower  strata  con- 
taining Anodont^  tasmanica  (Eth.  fil),  Unio  johnstoni 
(Eth.  fil),  and  numerous  leaf  impressions  (Cordia  tas- 
manica, Ettingsh.,  and  Premna  drummondi,  Ett.). 

In  the  auriferous  lead  at  Brandy  Creek,  Beaconsfield, 
270  foet  below  sea-level,  a  stratum  of  black  carbonaceous 
clay  has  yielded  the  Palaeogene  fossil  fruits  Spondylostro- 
bus  sniythii  (Mueller),  Platycoila  sullivani  (Mueller), 
Plesiocapparis  leptocelyphis  (Mueller),  Cordia  tasmanica 
(Ettingsh.),  Elaeocarpus  bassii  (Ett.),  Pent-eune  allporti 
(Mueller),  Conchotheca  turgida  (Mueller^,  and  leaves  of 
cinnamomum  polymorphoides  (McCoy)  ;  also  large  trunks 
of  conifers.  Similar  beds  occur  at  Dilston  and  Winder- 
mere on  the  east  bank  of  the  Tamar.  Lignitic  beds  of 
Tertiary  clays  and  sands  occur  east  of  Mt.  George. 

The  false-bedded  sandstones  of  the  Windmill  Hill  and 
Sand  Hill,  Launceston,  are  Upper  Palaeogene.  They  con- 
tain leaf  imprints  of  deciduous  and  other  trees  (betula, 
fagus,  quercus,  cinnamomum,  banksia).  At  Carr  Villa, 
near   Launceston,   the   boring  core   showed    an   impression 
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•of  a  betula  leaf,  at  a  depth  of  500  feet.  Leaf-beds  appear 
on  the  railway-line  at  Breadalbane,  with  lignite  impree- 
sions  of  banksia,  betula  leaves,  &c. 

A  bore  at  Belmont  went  down  in  the  Palseogene  sand- 
stone  and   shale   to   894    feet   without   reaching   bottom. 
This  is  equivalent  to  about  200  feet  below  sea-level.     The 
common    leaf    impression,    Betula    latincestoniensis,    was 
found. 

North-Eatt. — In  the  north-east  the  high  plateau  of  sand 
and  gravel,  with  alluvial  tin  ore,  near  Branxholm  and 
Derby,  which  is  capped  with  basalt,  marks  the  ancient 
course  of  the  Ringarooma  River  before  it  was  choked  with 
lava  and  diverted  to  its  present  channel.  At  Gladstone, 
the  old  Mussel  Roe  stanniferous  lead  contains  fossil  wood. 

East, — Tertiary  leaf -beds  also  occur  in  the  tin-ore  drift 
in  Thureau's  Deep  Lead,  at  St.  Helens.  At  Tulloch- 
gorum  in  the  valley  of  the  South  Esk,  sandy  clays,  with 
lignite,  have  yielded  fossil  leaves  similar  to  those  at 
Muddy  Creek. 

Norih-WtBt. — Palaeogene  alluvial  beds  occur  on  the 
North- West  Coast  below  the  basalt  sheet  which  caps  the 
coastal  plateau.  At  Bumie,  in  a  white  pipeclay  below  the 
basalt,  imprints  of  leaves  of  European  and  other  types 
have  been  found.  At  VVaratah  leaf  imprints  have  been 
obtained  from  greyish  Tertiary  sandstone  beneath  45  feet 
>f  basalt,  at  a  height  of  2000  feet  above  sea-level.  These 
leaves  have  been  identified  as  follows: — Eucalyptus  kay- 
seri  (Johnston),  Laurus  sprentii  (Johnston),  quercus  bis- 
choffensis  (Johnston),  XJlmus  tasmanicus,  CycriiditcR  micro- 
phylla  (Johnston). 

We9t, — Leaf-beds  of  similar  age,  and  containing  impres- 
sions of  Cinnamomum  polymorphoides  (McCoy)  and  Sapo- 
tacites  oligoneuris  (Ett.)  also  occur  in  the  carbonaceous 
clays  and  ferruginous  sands  which  form  horizontal  beds 
along  the  shores  of  Macquarie  Harbour  from  Strahan  to 
Pillinger.  The  lower  beds  term  a  lignitic  series,  in  which 
leaf  forms  belonging  to  the  Lauracese  and  Cycadacese  are 
found.  At  Farm  Cove,  near  Pillinger,  beds  contain  fossil 
resin. 

At  the  Henty  River  are  lignite  beds,  with  remains  of 
leaves,  Fagus  jonesii  (Johnston)  and  Acacia  meiringii 
(Johnston). 

(3)   Basalt    Lavas. 

Towards  and  at  the  end  of,  the  Palaeogene,  a  great  out- 
.pouring  of  basaltic  lava  took  place  in  nearly  all  parts  of 
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the  island.  This  rock  is  the  efiPiisive  expression  of  a  gab- 
broid  magma.  Its  mineral  components  are  lime-fioda  fel- 
spar and  pyroxene,  with  or  without  olivine.  It  is  here, 
however,  usually  olivine-bearing.  The  olivine  mineral  is 
extremely  abundant  in  some  varieties,  geu'srally  in  rounded 
or  corroded  crystals,  but  occasionally  with  perfect  crystal 
form,  as  in  the  hyaline  lavas  of  Sheffield.  £very  variety 
of  structure  and  condition  is  represented.  In  some  parts 
of  the  island  the  basalt  is  highly  vesicular  {t,g.,  Conara, 
Benham  Plains,  Bothwell,  Waratah,  Hampshire,  izc.). 
Tachylyte,  or  basalt  glass,  with  a  weathered  crust  of  a 
beautiful  blue  colour,  occurs  at  Richmond  and  Nietta. 
Columnar  structure  is  common,  as  at  Bumie  and  other 
places.  On  the  North- West  Coast  the  basalt  occasionally 
assumes  a  limburgitic  (felsparless)  facies,  as  at  Wynyard, 
on  the  Wilmot-road,  south  of  Hamilton-on-Forth,  and  in  a 
dyke  on  the  Emu  Bay  railway-line,  7  miles  from  Bumie. 

No  cinder  cones  have  been  observed,  but  crateriform 
cones  or  plugs  occur,  e,g.,  east  of  Lake  Sorell,  and  on  the 
Shannon  Tier.  The  extensive  basaltic  sheets  probably 
issued  from  fissures  rather  than  from  the  more  familiar 
cone  vents.  The  lava  choked  the  river  valleys  towards 
the  close  of  the  Palaeogene,  sealing  up  stanniferous  and 
auriferous  gravels,  and  protecting  deep  leads,  which  are 
now  worked  for  gold  and  tin. 

Some  of  the  basalts  belong  to  the  alkaline  division  of 
igneous  rocks,  e.g.^  at  Table  Cape,  Shannon  Tier,  and  at 
Sandy  Bay,  Hobart. 

The  coarse  basalt  which  forms  the  promontory  of  Table 
Cape,  a  bold  headland  near  Wynyard,  rising  580  feet 
above  sea-level,  is  composed  of  labradorite,  augite,  olivine,^ 
abundant  apatite,  and  iron  oxide  with  analcime.  Nephe- 
line  has  been  identified  in  it  by  Prof,  Rosenbusch.  who 
considers  that  the  rock  belongs  to  the  trachydolerite  group. 
A  similar  basalt  forms  the  promontory  of  the  Nut,  at  Cir- 
*;ular  Head. 

On  the  Shannon  Tier  are  some  small  volcanic  cones 
(Haystack,  Beehive,  Anthill)  consisting  of  melilite — nephe- 
line  basalt,  erupted  through  the  diabase  which  crowns 
the  tier.  A  coarse  nepheline-augite  rock  is  associated  with 
the  finer  grained  basalt,  but  both  probably  form  a  geo- 
logical unit.  The  constituents  of  the  basalt  are  nepheline^ 
melilite,  olivine,  pyroxene,  perofskite,  apatite,  and  mag- 
netite. Dr.  F.  P.  Paul's  analyses  of  this  rock*  are  as  fol- 
lows :  — 

•  Foyaitisch-TlieralithiKche  rJeatdnH  au8  Tasmanien.     Dr.   F.  P.  Paul, 
Vienna,  190G,  p.  87. 
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One  variety  of  the  Shannon  Tier  rock  has  been  deter- 
mined by  Dr.  Paul  as  nepheline-eudialyte  basalt,  in  which 
the  mineral  eudialyte  takes  the  place  of  melilite  as  an 
essential  constituent.  Dr.  Heidenreich's  analysis  of  this 
rock  is  as  follows:  —  * 
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A  melilite-bearing  nepheline  basalt  occurs  at  the  Alex- 
andra Battery,  Sandy  Bay,  near  Hobart.  Its  constituent 
minerals  are  nepheline,  olivine,  pyroxene,  melilite,  apatite, 
and  magnetite.  Dr.  Paul  has  detected  in  it  a  little  ortho- 
clase  and  cossyrite.  The  iron  olivine  fayalite  crystals  are 
visible  to  the  naked  eye  as  red  spots  in  the  rock.  An 
analysis  of  this  rock  by  O.  E.  White  and  W.  A.  Macleod  * 
gives  its  composition  as  follows :  — 

SiO,  47-21 

A1,0, 1606 

Fe,0,  H-87 

FeO  4-48 

CaO  7-34 

MgO 0-12 

K,0  2-40 

Na,0 7-61 

Ignition  Iors    2*55 

99-49 

Specific  gravity 2*81 

IX. — Quaternary. 

This  comprises  the  Pleistocene  and  Recent  periods.  The 
main  topographical  features  of  Tasmania  during  this  era 
were  essentially  the  same  as  exist  to-day.  There  were  the 
same  mountain  ranges,  the  river  systems,  the  central 
plateau,  the  western  highlands.  Tasmania  has  remained 
insular   throughout   the   era. 

Since  Pleistocene  cimes  the  north-western  part  of  Tas- 
mania lias  apparently  suffered  an  uplift  relative  to  sea- 
level,  evidenced  by  the  existence  of  extensive  elevated 
peneplains.  These  are  strikingly  evident  along  the  north- 
ern coast  and  in  the  west  of  the  island,  between  the  ocean 
and  the  West  Coast  range.  The  recent  river  systems, 
rejuvenated  by  the  upward  crustal  movement,  have  deeply 
dissected   the  area,  and   seamed   it   with   profound   gorges. 

Some  further  change  of  strand  level  has  taken  place  sub- 
sequently, producing  raised  beaches  on  the  northern  coast 
and  in  the  islands  of  the  straits.  Dune  formation  has 
been  in  progress  along  the  coast  lines ;  terrace  drifts  show 
the  deepening  of  channels  by  existing  streams;  ossiferous 
cave  breccias  have  been  formed  on  the  floors  of  caves  and  in 
fissures  in  the  Ordovician  limestone.  Moraine  material 
was  transported  into  valleys  by  glaciers  on  the  high  ranges 

*  Note8  on  a  FayHliie  Bnsalr  from  One-Tree  Point.  Proc  Kov.  8oc. 
Taa.  1898-1899,  p.  78. 
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in  the  western  and  central  parts  of  the  island.  Finally 
man  appeared,  and  in  the  course  of  time,  the  indigenous 
race  became  extinct. 

The  Quaternary  may  be  divided  as  follows,  but  in  view 
of  the  difficulty  of  establishing  a  sequence,  it  would  be 
unsafe  to  rely  implicitly  on  the  order  of  succession.  Some 
of  the  events  in  the  separate  divisions  may  have  been  actu- 
*nv  contemporaneous. 

Becent — 

(6)  River    alluvium    and    sand    duneb.       Native 

shell  beds. 
(5)  Raised  beaches. 
(4)  Helicidse  sandstone. 

Pleistocene — 

(3)  Glacier  indications  in  the  Western  highlands. 

(2)  Cave  deposits. 

(1)  Pebble  and  terrace  drifts. 

Pleistocene. 

The  Pleistocene  period  in  Tasmania,  though  not  distin- 
guishable by  any  remains  of  characteristic  organic  forms, 
shared   with   other   countries   the   climatic   features   of   a 
glacier   epoch.     Although    Pleistocene    glaciation    affected 
the  northern  hemisphere  more  profoundly,  it  was  neverthe- 
less  a  world-wide   phenomenon,   and   the   southern   hemi- 
sphere was  not  wholly  exempt.     Tasmania  was  not  buried 
under  a  general  ice  sheet  like  that  which  covered  Europe 
and  America:    no  evidence   has   been  discovered    of   any 
glaciation  in  the  eastern  part  of  the  island,  but  glaciers 
unquestionably   were  developed    in   the   highlands   of  the 
we^  where  none  exist  to-day. 

(1)  Pebble  and  Terrace  Drifts. 

At  different  levels  in  the  large  river  valleys,  terraces  of 
drift  were  formed  which  were  cut  down  into  later  by  the 
rivers  as  their  channels  deepened.  These  are  relics  of  the 
flood  plains  of  the  past.  Examples  are  present  in  the 
valleys  .'f  the  Derwent,  North  and  South  Esk,  and  Gordon 
rivers.  Drift  beds  of  this  age  occur  in  various  river  val- 
leys. Containing  pebbles  of  silicified  coniferous  and  other 
wood,  and  relics  from  Palaeogene  leaf-beds. 

(2)  Cave  Deposits. 

In  Pickett's  cave,  in  the  Chudleigh  district,  a  number  of 
8ub-fo88il  bones  have  been  found  on  the  stalagmitic  floor. 
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and  in  crevices  of  the  Ordovician  limestone.  These 
belonged  to  existing  species  of  kangaroo,  kangaroo  rat, 
wallaby,  wombat,  opossum,  <fec. 

(3)  Glacial  Deposits. 

Evidences  of  the  Quaternary  glaciation  of  the  highlands 
are  abundant  on  the  mountains  of  the  west  and  on  the 
elevated  plateau  of  north-western  Tasmania.  Glaciated 
rock  surfaces  can  be  traced  on  Mts.  Tyndall  and  Sedgwick 
to  near  their  summits.  The  lakes  between  the  western 
ranges  are  bordered  by  moraines.  On  the  western  slopes 
of  the  West  Coast  Range  numerous  moraines  occiir.  The 
township  of  Gormanston  is  on  beds  of  glacial  botdder  clay 
of  this  age,  which  have  been  cut  through  by  the  Linda 
Creek.  Sections  of  these  beds  are  exposed  in  creek  banks 
between  the  Grormanston  Gap  and  the  Linda  township. 
Glacial  deposits  continue  for  miles  down  the  valley  of  the 
King  River.  Erratics  in  the  Mackintosh  valley  and  the 
notable  moraines  on  the  Cradle  Mountain  and  Barn  Bluff 
plateau  belong  to  the  same  age.  The  plateau  between 
Mt.  Pelion  and  Barn  Bluff  is  characterised  by  the  preva- 
lence of  low,  rounded  hummocks  and  numerous  tarns  or 
lakelets.  On  the  slopes  of  Barn  Bluff  are  lines  of  moraine 
ridges,  and  from  here  towards  Granite  Tor  rolling  hum- 
mocks still  occur.  Erratics  and  glaciated  surfaces  are 
features  of  the  country  round  Lakes  Dixon  and  Undine, 
and  on  the  Frankland  Range.  On  the  west  side  of  the 
Craycroft  Range  moraine  material  with  large  boulders 
occurs  at  a  height  of  about  250  feet  above  sea-level.  All 
round  the  promontory  west  of  Farm  Cove,  Macquarie  Har- 
bour, moraine  boulder  material  is  present  at  sea-level. 
From  the  Denison  Range  an  immense  number  of  ice-borne 
conglomerate  boulders  have  been  carried  down  and  spread 
over  the  valley  of  the  Gordon  River,  and  from  their  disposi- 
tion with  reference  to  existing  topography  it  may  be 
inferred  that  the  glaciers  were  active  in  Quaternary  times. 
The  same  conclusion  may  be  drawn  from  the  glacial 
deposits  on  the  north-western  plateau,  which  are  well 
preserved,  with  fresh-looking  rock  scorings,  and  are  evi- 
dently of  an  age  subsequent  to  the  establishment  of  the 
existing  configuration  of  the  country. 

(4)   Helicidcp  Sandstone. 

A  shelly  sandstone,  consolidated  dune  sand,  or  aren- 
aceous limestone  occurs  on  most  of  the  islands  in  Bass 
Straits  (Cape  Barren,  Badger,  Green,  Chappell,  and  Kan- 
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garoo  Islands)  up  to  100  feet  above  sea-level,  resting  in 
horizontal  beds  on  the  granite  or  older  stratified  rocks. 
Its  organic  remains  are  shells  belonging  to  various  living 
species  of  Helix,  Bithynella,  Succinea,  Pomatiopsis,  Physa, 
Bittinm,  Truncatella,  &c.  Bithynella  nitida  (Johxiston;  is 
doubtfully  distinct  from  an  existing  form,  and  Helix  sim- 
soniana  (Johnston),  found  in  the  white  calcareous  sand- 
stone or  limestone  of  Kent's  group,  is  not  known  as  a 
living  species  in  Tasmania. 

On  Flinder's  Island,  2  miles  up  the  River  Arthur,  and 
30  feet  above  sea-level,  is  an  oyster  bed  with  untravelled 
shells,  suggestive  of  alteration  of  level. 


(5)  Raised    BMches, 

These  are  on  the  same  geological  horizon  as  the  helicidse 
sandstone.  They  exist  all  along  the  northern  coastline, 
and  on  the  Straits  Islands.  Some  of  them  on  the  latter 
underlie  the  consolidated  sand  dunes  (helicidse  sandstone), 
and  are  found  40  or  50  feet  above  sea-level.  Elevated 
beaches  of  marine  shingle  are  seen  at  the  mouths  of  the 
Blythe  and  Emu  Elvers,  and  elsewhere,  on  the  shore  of 
Bass  Straits.  In  the  extreme  south-west  of  the  island,  at 
Cox's  Bight,  the  flat  marsh  land  along  the  coast  indicates 
a  slight  elevation  of  the  country  there  within  the  recent 
period. 

(6)  Native  Shell  Beds. 

Comminuted  burnt  shells  are  found  in  heaps  and  layers 
several  feet  thick  at  various  points  on  the  coast-line  and 
on  the  shores  of  estuaries,  associated  with  worked  abor- 
iginal flakes.  These  are  the  Kitchen  middens  of  the 
extinct  Tasmanian  race,  and  are  deposits  of,  perhaps, 
greater  interest  to  the  ethnologist  than  to  the  geologist. 
The  last  of  this  race  (Truganini)  died  in  Hobart  in  May, 
1876.  When  and  how  woolly-haired  negritoid  man  entered 
Tasmania  is  a  debatable  question.  It  has  been  generally 
supposed  that  he  crossed  from  Australia  before  Bass 
Straits  were  formed,  but  if  the  last  separation  of  the 
island  from  the  mainland  took  place  as  far  back  as  the 
Pliocene  this  supposition  would  involve  a  greater  antiquity 
for  man  in  Tasmania  than  is  suggested  by  the  insignificant 
tribal  divisions  and  the  superficial  nature  of  the  deposits 
in  which  remains  of  his  handwork  are  found. 
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Ore-deposition. 

It  is  a  question  whether  some  ore-deposition  (copper)  is 
not  connected  with  the  porphyroid  or  granitic  eruption  of 
Cambrian  age,  but  undeniably  the  period  during  which 
the  deposition  of  most  of  our  ores  was  active  was  the  inter- 
val between  the  Upper  Silurian  and  Permo-Carboniferous. 
Ore-deposition  of  this  period  was  associated  principally 
with  the  consolidation  of  the  Devonian  gabbroid  and 
granite  masses.  Nickel  sulphide  and  iridosmine  owe  their 
origin  to  serpentine  at  the  Heazlewood,  Trial  Harbour, 
and  Dundas.  The  granite  magma  is  responsible  for  the 
silver-lead  lodes  at  Zeehan,  the  tin  and  wolfram  lodes  all 
over  the  island,  and  for  the  gold  quartz  reefs  of  Beacons- 
field,  Lefroy,  Mathinna,  &c.  A  few  barren  quartz  veins 
occur  in  the  Permo-Carboniferous  strata,  but  outside  the 
exceptional  alkaline  porphyries  at  Port  Cygnet,  the  chapter 
of  metal-bearing  lode  action  closed  with  the  Devonian 
period.  Within  the  term  between  the  Cambrian  and 
Devonian  were  deposited  the  great  stores  of  mineral  which 
the  mining  industry  of  Tasmania  is  now  drawing  upon. 
The  mines  of  gold,  silver,  lead,  copper,  and  tin  rank  among 
the  famous  mines  of  the  world.  When  the  small  area 
of  the  island  (26,000  square  miles)  is  considered,  her  min- 
eral wealth  may  be  regarded  as  remarkable. 
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THK    MOUNT    FARRELL    MINING     FIKLD. 

[Four  Plans.] 


I.— INTRODUCTION. 

(1) — General. 

N  the  Mt.  Farrell  mining  district,  with  which  this 
bulletin  deals,  the  writer  has  been  allotted,  for  purposes  of 
geological  examination,  a  field  which  has  recently  attracted 
no  little  public  interest. 

The  district  can  hardly  be  said  to  be  a  new  one.  It  is 
rather  a  field  to  which  the  prospector  has  returned  with 
fresh  vigour. 

The  North  Mt.  Farrell  Mine  has  been  exploited  with 
ever-increasing  energy,  and  its  output  has  been  materially 
increased  within  the  last  few  months.  The  faith  thus 
expressed  in  the  future  of  that  property  has  done  much 
towards  the  general  expansion  of  the  mining  industry 
throughout  the  district. 

The  favourable  condition  of  the  metal  market  during 
the  year  1907  also  materially  aided  the  work  of  prospect- 
ing; and,  as  a  result,  during  the  early  months  of  1907 
there  were  floated  two  new  propositions  on  the  southern  side 
of  the  Murchison  River,  viz.,  the  Tullah  and  Thomas' 
Blocks;  also,  the  first-discovered  silver-lead  mine  of  the 
district,  T.  H.  Farrell's  old  reward  claim,  was  reopened 
under  the  name  of  the  White  Hawk. 

Besides  these  properties,  which  are  being  actively  pros- 
pected, there  have  also  been  discovered  other  occurrences 
of  ore  at  both  the  northern  and  southern  ends  of  the  field. 
The  future  of  these  latter  discoveries  will  depend  very 
largely  on  the  success  of  the  present  prospecting  operations. 

During  my  visit  to  the  field  two  fresh  finds  were  made ; 
and  this  fact  serves  to  indicate  that  the  district  is  still 
receiving  the  active  attention  of  prospectors. 

The  position  of  Mt.  Farrell — at  the  northern  end  of  a 
series  of  districts  notable  for  their  mineral  wealth — is  also 
such  that  .additional  interest  is  attached  to  its  geological 
examination. 

The  attempt  has  been  made  to  define  the  features  com- 
mon to  these  several  districts,  so  that  they  may  serve  as 
an  indication  that,  where  they  recur,  prospecting  work 
may  reasonably  be  expected  to  meet  with  reward ;    and 
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this  portion  of  the  results  of  a  geological  examination 
must  be  that  which  is  of  more  permanent  value  and  wider 
interest.  Special  attention  has  therefore  been  given  to 
the  genesis  of  the  lodes,  the  general  types  to  which  they 
conform,  and  their  relation  to  the  rock-formations  of  the 
district. 

(2) — Geographical  Position. 

Mt.  Farrell  is  situated  at  the  point  where  the  Mur- 
chison  and  Mackintosh  Rivers  unite  to  form  the  Pieman 
River.  The  latter  finds  its  outlet  to  the  ocean  on  the  west- 
ern coast  of  the  island. 

Measured  in  a  direct  line,  the  mining  field  is  35  miles 
from  the  coast-line,  and  it  is  about  4  miles  east  of  the 
Emu  Bay  Railway  line. 

Mt.  Farrell  is  situated  north  and  a  few  points  east- 
ward of  the  main  West  Coast  range,  of  which  the  culmin- 
ating peaks  are  known  as  Mts.  Darwin,  Jukes,  Huxley, 
Owen,  Lyell,  Sedge  wick,  Tyndall,  Read,  and  Murchison. 

The  metalliferous  belt  of  the  western  coast  is  found 
to  follow  closely  the  trend  of  the  mountain  range.  The 
mining  fields  have  therefore  a  meridional  trend ;  and 
Mt.  Farrell  is  the  most  northerly  of  a  series  of  districts 
in  which  copper,  gold,  siiver-lead,  and  zinc  are  represented 
by  their  seyeral  ores.  From  its  geographical  position, 
therefore,  the  district  of  Mt.  Farrell  demands  considerable 
attention. 

The  only  moans  of  coniiuunication  at  present  is  by  the 
Emu  Bay  Railway  line.  A  horse  tramway  connects  with 
the  railway  at  a  point  21  miles  south  of  Guildford  Junc- 
tion. However,  there  is  now  in  course  of  construction 
a  steam  tramway,  which,  when  completed,  will  materially 
shorton  the  present  route  to  the  Emu  Bay  Company's  line, 
and  provide  a  more  efficient  means  of  transport  to  the 
mining  township. 

II.-   PREVIOUS     REPORTS     ON     THE     FIELD. 

The  first  occasion  on  which  an  official  visit  was  paid 
to  the  field  was  in  the  early  part  of  the  year  1895,  when 
Mr.  A.  Montgomery,  then  Government  Geologist,  passed 
through  the  northern  portion  of  the  district,  and  visited 
the  properties  now  known  as  the  Tullibardine  and  the 
White  Hawk  Mines. 

It  was  Mr.  Montij^omcry  who  gave  the  name  of  Mt. 
Farrell  to  the  "  rugejed  rocky  range  "  (u])  to  that  time 
unrecorded),  as  a  tribute  to  the  undaunted  endurance  of 
the  pioneer  piospector  of  the  district-    T.  H.  Farrell. 
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At  the  time  of  Mr.  Montgomery's  visit  no  mineral 
discoveries  had  been  made  on  the  slopes  of  Mt.  Farrell 
itself. 

The  report,  therefore,  of  that  gentleman  on  the  area 
contains  only  his  notes  on  the  two  properties  above  men- 
tioned, and  some  short  references  to  the  general  geology 
of  the  district. 

In  June,  1900,  Mr.  Twelvetrees  made  a  short  inspection 
of  the  district  and  the  mines  which  were  at  that  time  in 
active  operation.  His  visit  was  of  only  one  week's  duration, 
and  necessarily  too  brief  to  admit  of  any  detailed  examina- 
tion of  the  geology  of  the  area.  This  report,  which  con- 
tains detailed  accounts  of  the  condition  of  the  several 
mines  at  that  period,  is  dated  from  the  Government  Geolo- 
gist's Ofi&ce,  on  20th  December,  1900. 

The  next  visit  paid  to  Mt.  Farrell  by  a  member  of  the 
geological  survey  staff  was  in  March,  1904,  when  Mr.  G. 
A.  Waller  made  a  brief  examination.  Mr.  Wallers 
remarks  on  the  general  geology  of  the  district  are  of  great 
value,  on  account  of  his  intimate  acquaintance  with  the 
geology  of  the  other  mining  fields  of  the  West  Coast 
range. 

Mr.  Waller  draws  attention  to  the  fact  that  at  Mt, 
Farrell  there  are  found  members  of  the  same  rock  types 
as  occur  along  the  main  axis  of  the  West  Coast  range  in 
an  unbroken  line  from  Mt.  Darwin  northwards.  He  sug- 
gests that  the  schistose  igneous  rocks  of  the  district  be 
termed  "  porphyroids,''  after  the  strikingly  similar  schist- 
ose porphyries  of  Europe.  Of  this  matter  more  will  be 
said  later,  when  the  rocks  are  treated  of. 

With  regard  to  the  massive  conglomerate  which  forms 
the  main  mass  of  the  ridge  of  Mt.  Farrell  itself,  Mr. 
Waller's  remarks  are  of  particular  interest.  This  formation 
has  been  studied  by  him  in  several  localities  on  the  West 
Coast,  and  he  concludes  that  it  should  be  referred  to  the 
base  of  the  Upper  Silurian.  Formerly,  it  had  been  con- 
sidered that  the  conglomerate  was  of  Devonian  age.  Of 
this,  also,  further  mention  will  be  made  in  a  later  portion 
of  £his  report. 

III.-  -PHYSIOGRAPHY. 

(1) — Topography. 

The  topography  of  the  area  is  due  primarily  to  the  forces 
which  have  tilted  up  the  strata  to  high  angles,  and 
teoondarily  to  the  natural  denuding  agencies  which  have 
developed  the  rugged  outlines  of  the  surface. 
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The  ridge  known  as  Mt.  Farrell  is  long  and  very  nar- 
row, and  owes  its  character  to  the  nature  of  the  central 
hard  band  of  siliceous  conglomerate.  This  weather-resist- 
ing formation  rises  at  the  top  of  the  mountain  abruptly 
from  the  softer  rocks  with  which  it  is  in  contact  to  a 
maximum  height  of  about  1600  feet  above  the  junction 
of  the  Mackintosh  and  Murchison  Rivers. 

The  outlines  of  the  surrounding  heights  are  different. 
Mt.  Black,  to  the  west,  has  well-rounded  outlines,  and  the 
spurs  spread  out  into  the  valleys  on  all  sides.  Mt.  Mur- 
chison, which  towers  above  all  the  surrounding  country, 
shows  a  series  of  abrupt  cliff  faces,  with  long-graded  slopes 
stretching  away  on  either  side. 

To  the  west  of  the  Mt.  Farrell  ridge  lies  a  broad  alluvial 
plain,  which  runs  back  far  up  the  valley  of  the  Sterling 
River,  which  occupies  the  depression  between  Mt.  Mur- 
chison and  Mt.  Black.  Its  northward  continuation  is  the 
valley  of  the  Mackintosh  River,  which  joins  the  Murchison 
at  Mt.  Farrell,  and  flows  away  westward  towards  the  coast 
as  the  Pieman  River. 

Again,  on  the  eastern  side  of  the  Mt.  Farrell  razor- 
backed ridge,  lies  a  broad  flood-plain — that  of  the  Sophia 
River—  which  gathers  in  the  waters  of  the  White  Hawk 
Creek,  and  joins  the  Mackintosh  River  at  the  northern 
extremity  of  Mt.  Farrell. 

The  Murchison  River  differs  from  these  other  rivers 
in  that  it  has  cut  its  way  right  through  the  conglomerate 
ridge,  and  now  makes  its  way  north  and  west  to  join  the 
Mackintosh  a  little  below  its  junction  with  the  Stirling. 

The  area  drained  by  these  rivers  is  very  considerable, 
and  they  are  never  dry,  although  the  variations  in  the 
amount  of  water  passing  along  their  channels  are  con- 
siderable with  the  seas(mal  changes. 

At  Mt.  Farrell  the  average  river  level  is  a  little  over 
100  foet  below  the  flat  surface  (^f  the  button-grass  plain 
which  marks  the  (^Id  level  of  the  flood-plain. 

The  rci^iou  has  been  elevated  since  the  establishment 
of  this  tlood-plain,  and  the  river  systems  are  still  actively 
engaged  in  once  more  cutting  down  their  beds  to  the  base 
level  of  corrosion. 

The  ancient  tlood-plain  of  the  Mackintosh  River  affords 
some  evidence  to  prove  that  the  uplifting  of  the  region  was 
not   effected  by  one  simple  movement,  for  there   are  stil 
traces  of  two  river  terraces  left  in  the   undenuded   rive 
wash  at  a  point  a  little  north  of  the  town,  and  west  of  th 
Mackintosh  Mine. 


On  the  steep  banks,  also,  of  the  White  Hawk  Creek, 
above  the  old  workings  of  T.  H.  Farrell,  there  are  ter- 
races of  this  old  river  wash. 

This  elevation  of  the  country  is  not  restricted  to  the 
particular  region  in  question,  for  there  are  raised  beaches 
at  several  points  on  the  West  Coast.  At  Strahan,  the  Ter- 
tiary beds  are  known  to  form  raised  beaches,  and  numerous 
terraces  of  gravel  are  recorded.  Mr.  Montgomery,  in  his 
report  on  the  Corinna  Goldficld  in  1894,  claims  that  these 
gravels  are  of  marine  origin.  However,  whether  of  fluvi- 
atile  or  marine  origin,  the  present  elevated  position  of 
these  gravels  is  indisputable  proof  of  elevation.  It  may  be 
that  the  period  of  this  upward  readjustment  was  Post- 
Tertiary,  and  followed  upon  a  Tertiary  subsidence.  Raised 
beaches  of  recent  sediments  have  been  recorded  at  Cox's 
Bight  by  Mr.  Twelvetrecs,*  and  it  may  be  that  some  parts 
of  the  western  portion  of  Tasmania  are  still  undergoing 
elevation. 

The  age  of  the  alteration  of  level  in  the  Mt.  Farrell  area 
is  not  to  be  definitey  determined  from  the  evidence  now 
available.  "^ 

There  is  some  evidence  in  the  district  which  may  be 
regarded  as  indicative  of  glaciation.  In  the  neighbour- 
hood of  the  White  Hawk  Mine  there  are  very  large 
rounded  boulders  of  granite  to  be  seen.  These  have  been 
undoubtedly  derived  from  the  Granite  Tor  mass,  but  are 
now  some  miles  distant  from  their  source.  They  may 
possibly  have  been  rounded  in  beds  of  the  mountain 
torrents,  but  they  now  occur  stranded  high  above  the  pre- 
sent creek  beds.  I  noticed  several  on  the  flanks  of  Mt. 
Swallow,  1000  feet  above  the  level  of  the  White  Hawk 
Creek  bed  at  the  mine. 

These  boulders  certainly  have  the  appearance  of  glacial 
erratics,  but  no  other  of  the  phenomena  usually  to  be  seen 
in  glaciated  areas  were  noticeable. 

Mr.  R.  M.  Johnston,  in  his  paper  entitled  "  The 
Glacier  Epoch  of  Australasia," t  correlates  the  evidence  of 
these  boulders  with  that  of  the  moraines,  rochcs  mou- 
tonnees,  &c.,  of  many  other  places  to  prove  a  former 
glaciation  of  the  western  highlands  of  Tasmania. 

Taken  in  conjunction  with  other  evidence,  it  may  be 
admitted  that  these  rounded  boulders  are  true  glacial 
erratics,  and  that  the  region  has  been  subjected  to  ice 
action,   yet   the   topography   of  the    area     has    not    been 

•  Report  on  Cox's  Buht  Tinfteld,  Dooeniber,  l!MM». 
t  Royal  Society  of  Tasmania,  18!)8. 
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seriously  modi  lied  by  such  ice  action.  If  other  traces  of 
glaciation  were  impressed  upon  the  district  they 
have  since  been  obliterated  by  the  action  of  other  surface 
agencies,  unless  perhaps  Lake  Herbert  represents  a  rock 
basin  gouged  out  by  the  ice  action. 

The  topography,  therefore,  of  the  Mt.  Farrell  district  as 
a  whole  is  that  of  an  elevated  region  in  which  the  erosion 
cycle  has  once  reached  maturity,  but  of  which  the  features 
are  now  suffering  a  more  rapid  alteration,  for  a  compara- 
tively recent  alteration  has  taken  place  in  the  general  level 
of  the  district,  and  in  consequence  the  river  systems  have 
been  rejuvenated. 


(2) — Meteorology. 

The  rainfall  at  Mt.  Farrell  is  undoubtedly  very  heavy, 
although  no  statistics  can  be  adduced  to  give  an  idea  of 
the  actual  amount  of  precipitation.  The  following  figures, 
taken  from  Walch's  Tasmanian  almanacs,  show  the  total 
rainfall  for  a  period  of  12  months  at  some  of  the  principal 
points  on  the  West  Coast  of  Tasmania. 

Mt.  Read  is  quite  close  to  Mt.  Farrell,  but  its  elevation 
is  considerably  greater. 

Tntfil  Rab\faU  Ut  October  to  ^)th  Scptnnher. 


Mt.  R.-ad  — 

Zet-haii       101  -.'W 

Mt.  Ly«'ll  II4-4H 

Waratali  S8(>:1 


'.»0«  1-1901 

11)01-11H)1» 

1902-1903 

ll»0fi-:907 

— 

77!»1 

83«1 

1 -215 -!!.") 

KM)  00 

J)4  •  hi) 

105-31 

100-33 

i:n-2o 

114-03 

118-71 

117  23 

«>om:) 

73  3 

J)4  •  48 

10«)-40 

The  township  of  Mt.  Farrell  is  said  to  possess  a  milder 
climate,   and   a   drier  one,   than   other  spots  (m   the    West 
Coast,  on  account  of  its  sheltered  position.     Nevertheless 
the  annual  rainfall  is  considerable,  and  is  not  very  evenl 
distributed.     The    winter   and   spring   are   said   to   be   i\ 
wettest  seasons,  while  from  the  middle  of  December  un^ 
March  fairly  line  weather  is  prevalent. 

Of   this   rainfall,   during  the   rainy   seasons   bv    far  t 
greater  j)roportion  must  run  off  the  steep  surface  slope? 
the  rivers.     The  snow  that  caps  the  highest  peaks  lin/ 
for  a  time,  and  then  augments  the  supply  of  water  to 
mountain  torrents. 

Some  small  proportion  of  the  rainfall  must  be  held 
tinuously  by  the  surface  mantle  of  soil  and  peaty  grc 
The  so-called  "  button-grass  "  plains  and  slopes  retain 
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dampness  long  after  the  rain  has  ceased  by  the  action  of 
this  vegetable  growth ;  otherwise,  the  return  of  the  rain 
to  the  rivers  is  rapid,  and  the  rise  of  a  river  is  to  be  noted 
almost  instantly  after  the  rain  has  been  observed  to  fall. 

This  heavy  rainfall  on  a  country  of  steep  slope  must 
necessarily  cause  a  very  considerable  amount  of  rock  waste 
to  be  carried  away  downhill  to  the  rivers,  and  prevent 
the  accumulation  in  situ  of  any  weathered  rock-masses. 
The  only  retarding  agent  tending  to  arrest  this  downhill 
movement  is  the  dense  vegetation  of  the  district,  which 
exerts  a  strong  binding  influence  on  the  surface-mantle  of 
soil ;  and  in  the  case  of  the  button-grass  growth,  the  whole 
of  the  underlying  material  is  covered  and  protected  from 
the  denuding  agents. 

On  the  western  slopes  of  Mt.  Farrell  the  whole  surface- 
soil  can  be  seen  to  be  creeping  downhill  where  sections 
of  the  surface-soil  are  exposed  by  the  numerous  trenches 
cut  there.  The  cleavage  planes  of  the  slates,  which  dip 
to  the  west  in  the  undisturbed  ground  a  foot  or  two  below 
the  surface,  are  seen  at  the  surface  dipping  to  the  east. 
The  slate  is  soft  and  cleavable,  and  it  has  been  pushed  so 
far  by  ttte  general  soil-creep  that  the  dip  of  its  cleavage 
planes  is  inverted. 

(3) — The  Effect  of  the  Topogr.\phic  FExVtures  on 

Mining. 

Prospecting  and  Exploitation, — On  the  whole,  the 
topography  of  the  district  may  be  said  to  be  very 
favourable  to  the  exploitation  of  the  mineral*  belt. 
The  steep  grade  of  the  western  slopes  of  Mt. 
Farrell  along  which  the  mineral  belt  runs  has  indeed 
prevented  the  accumulation  of  the  rich  gossanous  material 
which  often  caps  the  silver-lead  lodes  of  other  mining  fields. 
In  fact  the  downward  soil-creep  has  in  many  cases 
quite  covered  up  all  traces  of  an  outcrop,  although  the 
lode  lies  only  a  few  feet  below  the  present  surface. 

But  the  creeping  surface-soil  forms  only  a  very  shallow 
layer,  since  it  is  removed  almost  as  soon  as  it  forms,  so  the 
prospector  has  not  much  overburden  to  remove  in  most 
cases  when  trenching  for  the  lodes. 

The  creeks  cut  across  the  country  on  these  western  lodes, 
and  have  therefore  aided  the  prospecting  of  the  main  por- 
tion of  the  field  very  considerably. 

On  the  other  hand,  on  the  south  side  of  the  Murchison 
River,  the  streams,  on  the  whole,  flow  in  a  more  north- 
erly direction  as  they  leave  the  northern  slopes  of  Mt.  Mur- 
chison, and  run  with  the  strata,  rather  than  across ;  yet  the 
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Tullah  lode  was  picked  up  in  a  stream  flowing  westward 
from  the  slopes  of  Little  Farrell. 

Both  the  White  Hawk  Mine  and  the  Tullibardine  owe 
their  discovery  to  the  existence  of  these  natural  sections 
afforded  by  the  creeks. 

The  Murchison  River  itself  has  cut  across  the  rock- 
formations  and  laid  bare  several  occurrences  of  ore,  both 
of  lead  and  of  copper,  to  which  reference  will  be  made 
later. 

Once  located,  the  lodes  have  been  readily  exploited  by 
adits  driven  into  the  sides  of  the  mount;  and  these  adits, 
driven  towards  the  central  core  of  the  mountain,  are  usually 
nearly  at  right-angles  to  the  strike  of  the  lodes.  The  north 
Mt.  Farrell  Company  owes  the  discovery  of  its  *'  No.  1 
lode "  to  its  lowest  level  adit,  which  intersected  this 
body  of  ore,  which  does  not  extend  upwards  as  far  as  the 
surface.  In  fact,  the  aid  afforded  to  mining  by  the 
physical  configuration  of  the  country  will  be  apparent 
when  it  is  remembered  that  there  is  not  a  shaft  on  the 
field  that  serves  for  the  raising  of  ore  to  the  surface. 

Water-supplt/. — The  narrowness  of  the  ridge  at  the  top 
of  Mt.  Farrell,  and  the  steepness  of  the  slopes,  Ckuse  one 
serious  drawback.  In  consequence  of  the  small  area 
exposed,  and  the  rapidity  with  which  atmospheric  moist- 
ure leaves  the  mountain  sides,  the  rainfall,  heavy  though 
it  is,  is,  on  the  whole,  insufficient  to  supply  the  needs  of 
a  mining  community  of  the  size  of  Mt.  Farrell,  if  depend- 
ence is  to  be  put  only  upon  the  rainfall  on  the  western 
slopes  of  the  mount. 

At  the  present  time  there  are  only  two  concentrating 
mills  on  the  field,  and  of  these  one  is  inactive. 

The  North  Mt.  Farrell  Company's  mill  is  supplied  with 
water  issuing  from  the  underground  workings  of  its  own 
mine,  and  the  Mackintosh ;  but  this  is  inconsiderable  in 
amount.  The  supply  is  augmented  by  a  pipe-line  that  has 
been  constructed  to  the  top  of  the  mount  to  carry  down 
the  waters  of  the  small  lake  on  the  southern  crest  of  the 
ridge.  This  lake  is  of  small  extent,  covering  only  10  acres, 
and  its  catchment  area  is  also  small,  so  that  the  present 
demands  on  its  contents  are  all  tiiat  can  be  met.  The  dry 
season  of  the  year,  for  about  three  months  after  Christmas 
time,  renders  this  lake  supply  a  doubtful  one  for  a  plant 
in  continuous  action. 

Races  are  cut  to  tap  the  several  streams  on  the  mount- 
ain side,  but  these,  too,  are  apt  to  fail  in  the  dry  season, 
and  the  water  from  underground  alone  is  left. 

As  regards  the  mines  situated  away  from  the  Mt. 
Farrell  ridge :    On  the  south  side  of  the  Murchison  River 
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no  concentrating  is  being  done  .at  the  present  time.  In 
the  event  of  developments  underground  warranting  a  mill- 
ing plant,  the  machinery  site  will  undoubtedly  be  chosen 
on  the  banks  of  the  river.  And  indeed  any  concentrating 
mill  of  the  future  will  need  to  be  built  on  the  river  banks 
or  in  immediate  proximity  thereto. 

As  regards  the  White  Hawk  and  Tulli  bar  dine  properties, 
the  water-supply  offers  no  difficulty,  should  operations  at 
these  mines  create  the  demand. 

i^outrr. — The  configuration  of  the  country  is  such  that, 
were  the  quantity  of  water  sufficient,  all  necessary 
machinery  could  be  actuated  by  hydraulic  power. 

The  North  Mt.  Farrell  Mine  utilizes  its  lake  supply  to 
drive  a  9-foot  Pelton  wheel,  and  generates  thus  a  part  of 
the  power  necessary  for  driving  the  concentrating 
machinery.  The  lake  supply  is  conveyed  from  the  syphon 
by  pipes  and  races  to  the  top  of  the  ridge,  and  thence 
descends  direct  in  a  pipe  to  the  mill.  At  present  this 
pipe  is  not  full  to  the  top,  so  that  the  available  head 
could  not  be  ascertained.  A  reservoir  chamber  is  needed 
at  the  top  of  the  ridge  of  such  capacity  that  it  can  carry 
enough  water  to  maintain  a  full  head  for  the  two  shifts 
during  which  the  mill  is  running. 

The  White  Hawk  Mine  is  very  favourably  situated  as 
regards  both  water-supply  and  the  available  head  at  which 
it  could  be  delivered  with  small  expense,  for  the  White 
Hawk  Creek  drains  a  large  area  of  country  and  descends 
to  the  mine  by  a  very  steeply  ^graded  gorge  with  several 
waterfalls. 

IV.— GENERAL     GEOLOGY. 

(1) — The   Rock  Types   represented   on  the  Mt. 

Farrell  Field. 

The  various  rock  formations  which  require  description 
will  be  treated  of  under  three  heads — 

{a\  The  igneous  rocks. 
(6)  The  sedimentary  rocks, 
(c)  The  metamorphic  rocks. 

A.-  -THE     igneous     ROCKS. 

There  are  several  groups  of  igneous  rocks  on  the  field, 
each  of  which  must  be  looked  at  separately. 

(1). — The  Porphf/ries  and  their  Associates. 

The  first  group  to  be  considered  is  the  acid-intermediate 
series,  of  which  so  many  different  facies  are  present. 
These    are    all    gradations    from    the    granitoid    varieties 
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ries and  felsitic  types  further  westward.  On  considera> 
tion  of  the  many  features  shared  in  common  by  all  these 
types,  I  feel  convinced  that  they  are  to  be  taken  together 
as  one  geological  group. 

The  H olocrystalline  Types, — The  track  from  Mt.  Farrell 
along  the  eastern  bank  of  the  Murchison  River  to  the 
sections  in  the  south-east  affords  several  exposures  of  a 
medium-grained  basic  granite,  or  syenite,  which  merges  by 
insensible  gradations  into  a  green  porphyritic  felsite,  to  be 
described  later. 

This  syenite — showing  to  the  naked  eye  equidimensional 
constituent  crystals  of  dark-green  biotite  mica  and  horn- 
blende, pink  orthoclase  felspar,  and  the  pale  greenish 
felspathic  mineral,  with  an  indistinct  cleavage — appears 
like  a  granite,  but  the  poverty  of  quartz  in  the  rock  is 
plainly  apparent. 

Microscopically  the  rock  appears  to  be  a  fairly  normal 
syenite,  altered  by  dynamical  stresses  and-  masked  by 
reconstitution.  The  hornblende  still  remains  here  and 
there  in  idiomorphic  crystals,  but  most  of  it  is  altered, 
and  its  place  taken  by  chlorite  and  epidote.  The  same 
alterations  have  taken  place  in  the  case  of  the  biotite.  In 
one  section  I  noticed  a  mineral  which  appeared  to  have 
been  augite,  but  was  almost  wholly  altered  into  chlorite. 

The  felspars  are  clouded  by  kaolinization,  and  me 
plagioclase  more  so  than  the  orthoclase.  The  latter  has 
a  faint  reddish  tinge  in  thin  sections.  As  regards  the 
exad  member  of  the  plagioclase  series  present,  I  was 
unable,  through  the  decomposition  of  the  rock,  to  obtain 
satisfactory  extinction  angles. 

Quartz  is  present  here  and  there  in  graphic  inter- 
growth  with  the  orthoclase.  Apatite  is  common  in  stout 
unaltered  idiomorphic  crystals. 

In  crystallization,  the  plagioclase  seems  to  have  pre- 
ceded the  hornblende,  while  the  orthoclase  was  subsequent 
to  it. 

The  crushing  has  subjected  all  the  minerals  to  a  state 
of  strain,  and  has  even  produced  actual  fracturing  in  many 
cases.  Where  the  minerals  have  withstood  crushing  with- 
out actual  rupture,  and  where  they  remain  sufficiently 
un decomposed,  their  extinction  is  "  shadowy  "  or    "wavy." 

These  rocks  are  found  in  the  southern  and  southeastern 
portions  of  the  field,  at  the  Osborne  Blocks,  and  at  Kit- 
son's.  On  the  Secti(m  2940.  in  the  name  of  H.  J.  Kelly,, 
a  variety  occurs  that  may  bo  termed  a  true  pranite,  from 
the  greater  prevalence  of  quartz. 
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The  FeUitic  and  Porphyritic  Types. — Intercalated  with 
the  sedimentary  rocks  all  through  the  district  are  a  series 
of  porphyritic  rocks  which  appear  to  me  to  correspond  in 
general  composition  to  the  holocrystalline  members  above 
described,  but  to  have  consolidated  under  different  physical 
conditions.  By  a  series  of  chemical  analyses  this  matter 
could  be  settled,  but  in  the  meantime  the  question  can- 
not be  definitely  decided. 

The  southern  portion  of  the  field  will,  by  reference, to 
the  geological  map,  be  seen  to  consist  very  largely  of  these 
rocks,  which  form  broad  zones  or  very  narrow  bands  in  the 
slate. 

From  point  to  point  their  mineralogical  constitution 
can  be  seen  to  alter  even  in  the  same  continuous  belt  of 
rock.  A  felspar  porphyry  thus  can  be  traced  into  a  quartz 
porphyry  or  into  a  fine-grained  felsitic  rock  wherein  no 
crystals  can  be  distinguished  by  the  unassisted  eye,  and 
the  texture  is  quite  homogenous. 

Variations  in  the  structure  are  equally  gradual.  The 
uncrushed  rocks  are  comparatively  easily  distinguished 
without  miscroscopic  aid^  but  in  the  field  these  simple 
types  are  found  to  merge  into  the  schistose  varieties  so 
gradually  that  no  divisional  line  can  be  drawn  between 
the  crushed  and  uncrushed  portions;  and  uncrushed 
blocks  of  irregular  lens-like  shapes  occur,  quite  surrounded 
by  the  crushed  types. 

Again,  in  the  field  one  is  often  in  doubt  as  to  whether 
the  cleavable  schist  under  observation  belongs  to  the 
igneous  series,  or  whether  it  is  a  variant'of  the  associated 
sedimentary  rocks.  In  such  cases  the  weathered  surfaces 
of  the  schist  afford  some  information,  since  the  quartz 
crystals  of  the  rocks,  which  were  originally  unmodified 
quartz  porphyries,  often  resist  the  weathering  agents  that 
gradually  disintegrate  the  rest  of  the  rock,  and  so  stand 
out  in  relief.  In  this  way  I  found  several  doubly- termin- 
ated quart-z  crystals  left  in  relief  on  weathered  faces  or 
edges. 

By  weathering  these  rocks  have  their  appearance  con- 
siderably altered  in  most  cases.  The  aspect  of  the  massive 
varieties  is  least  affected,  and  the  surfaces  are  clean  and 
smooth  where  there  is  no  surface-soil  above.  At  one 
point,  on  Section  2864,  the  progress  of  weathering  on  the 
Passive  rock,  which  has  an  elaborate  system  of  small  joint 
planes  developed  in  it,  has  produced  a  rude  spheroidal 
structure. 

In  some  localities,  notablv  near  the  mouth  of  No.  4  tun- 
nel  on  the  North  Mt.  Farrell  Mine,  and  a  little  to  the 
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east  of  the  Langdon  Mine,  the  rock  weathers  to  a  honey- 
combed aggregate,  which  has  all  the  appearance  of  a  lava 
with  its  vesicular  cavities  caused  by  the  expansion  of 
imprisoned  gases  at  the  moment  of  solidification.  Some 
specimens  were  so  full  of  these  cavities  as  to  resemble  a 
pumice. 

It  is  on  evidence  such  as  this  that  the  conditions  under 
which  the  rocks  solidified  are  to  be  determined.  That  is 
to  say,  it  is  possible  to  judge  whether  these  felsites  and 
porphyries  were  true  effusive  rocks  which  poured  out  on 
the  surface  as  lava  flows,  or  whether  thev'^ere  intrusive 
rocks  which  forced  their  way  between  the  other  rocks 
which  were  already  formed,  by  the  observation  of  these 
peculiarities. 

By  the  microscope  it  can  be  shown  that  these  felspar 
porphyries,  near  the  North  Mt.  Farrell  workings  carry 
filled  vesicular  cavities.  These  are  apparent  on  weathering 
as  empty  elongated  spaces.  The  unweathered  rocks  show 
in  this  section  these  vesicles  filled  with  calcit«  chlorite,  and 
often  a  layer  of  chalcedonic  silica. 

The  vesicles  thus  filled  are  considerably  elongated,  but 
always  in  one  general  direction.  This  evidence,  when 
taken  together  with  that  of  the  presence  of  fragmental 
igneous  rocks  (to  be  described  later),  seems  to  me  to  point 
with  certainty  to  the  existence  of  volcanic  action  within 
but  a  short  time  of  the  period  of  sedimentation,  during 
which  the  slates  were  formed. 

None  of  these  vesicular  rocks  were  observed  to  the  east 
of  the  slate  series.  They  are  always  on  the  western  side; 
and  on  Section  3263  at  least  the  igneous  rock  was  clearly 
intrusive  into  the  slate,  for  tongues  of  the  igneous  rock 
can  be  seen  protruding  into  the  slate. 

The  western  boundary  of  the  slates  would  therefore  seem 
to  have  been,  in  all  probability,  on  the  horizon  of  the 
former  surface.  The  original  surface  is  now  tilted  to  a 
high  angle  by  subsequent  warping. 

The  effusive  rocks  which  poured  out  on  this  surface 
would  then  be  the  surfaoe  representatives  of  the  plutonic 
syenites  and  granites,  and  the  intrusive  porphyries. 

A  further  sign  of  rapid  cooling,  such  as  would  take 
place  at  the  surface,  was  noticeable  in  the  rocks  close 
to  the  horizon  of  the  tuff.  In  one  thin  section  the  micros- 
cope reveals  a  ground-mass  of  extremely  fine  grain,  show- 
ing a  considerable  number  of  roughly  concentric  cloudy 
markings.  These  are,  in  my  opinion,  caused  by  the  pro- 
gress of  weathering   along  the   perlitic   cracks   caused    by 
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the  rapid  cooling  of  a  rock,  once  glassy,  but  since  devitri- 
fied. 

The  schistose  varieties  of  this  igneous  series  weather  to 
a  grey  rock  with  a  very  rough  surface,  especially  where 
the  edges  of  the  planes  of  schistosity  are  expos3d.  TLc 
uneven  hardness  and  resistance  to  solution  are  the  causes 
of  the  rough  surface,  and  on  these  weathered  edges  it  is 
sometimes  possible  to  distinguish  uncrushed  idiomorphic 
crystals  of  quartz. 

One  feature  of  some  persistence,  and  especially  notice- 
able wherever  the  schistose  igneous  rocks  are  found,  is  the 
occurrence  of  very  numerous  veinlets  of  quartz  traversing 
the  members  of  this  series  in  every  direction.  The  quartz 
is  often  coloured  pink,  and  the  veins  consist  in  many 
instances  of  small  crystals,  whose  longer  axes  are  at  right- 
angles  to  the  length  of  these  numerous  intersecting  cracks. 
The  width  of  these  veins  of  crystalline  and  massive  quartz 
is  small,  the  great  majority  being  under  half  an  inch  wide, 
and  very  seldom  are  veins  of  over  an  inch  me*,  with.  The 
silica  has  not  been  deposited  solely  in  the  veins,  for  it  has 
in  many  instances  thoroughly  impregnated  the  rock,  and 
caused  it  to  assume  the  character  of  a  chert. 

This  silicification,  which  is, evidently  of  later  origin  than 
the  rocks  in  which  it  forms  so  prominent  a  feature,  took 
place   after   the   main   crushing   of  the   region   had    been 
effected.     For  the  veinlets  are  usually  undisturbed  in  the 
Schistose  varieties  of  the  porphyries.     It  is  true  that  there 
are  several  occurrences  of  the  fracturing  and  contortion 
of  these  veins,  and  in  some  cases  I  found  the  quartz  crys- 
tals of  the  vein-filling  deformed   by  a   movement  of  the 
walls  to  which  they  are  attached.     However,  these  cases 
«ure    exceptional.     The    elaborate    fracturing    of    the    por- 
phyries may  have  been  caused  by  the  crushing  forces  which 
induced  the  schistosity,  but  the  filling  of  the  fractures  with 
silica  was  for  the  most  part  of  later  date. 

Microscopic^,lly  these  rocks  show  many  features  of  inter- 
est, and  of  value  in  determining  their  relationships. 

The  massive  porphyries  display  best  the  original  mineral 
constitution  of  these  rocks,  for  the  development  of  the 
schistose  structure  has  been  attended  by  a  reorganiza- 
tion of  the  molecules,  and  the  original  character  is  very 
largely  masked. 

The  phenocrysts  most  common  in  the  least  altered  types 
are  of  quartz  and  plagioclase  felspar.  Orthoclase  felspar 
is  present  but  not  common,  and  of  the  plagioclase  series 
the  more  acidic  members  are  the  ones  commonly  found. 
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Sericitization  and  mechanical  deformation  have  in  manj 
cases  made  it  impossible  to  determine  the  felspar  which  is 
present.  But  the  low  values  for  the  extinction  angles, 
when  measured  from  the  albitic  lamellae,  render  it  clear 
that  the  plagioclastic  felspars  are  commonly  of  the  composi- 
tion of  oligoclase.  Secondary  albite  is  often  present  in 
small  clear  crystals  in  the  reconstituted  ground-mass. 

The  orthoclase  is  more  frequent  where  quartz  is  present 
in  addition  to  the  f  el  spathic  phenocrysts. 

In  no  cases  are  the  felspars  quite  fresh,  and  they  are  fre- 
quently almost  completely  replaced  by  sericite  or  a  quartz- 
albite  aggregate. 

The  quartz  appears  sometimes  with  its  crystal  outlines 
well  developed,  but  has  more  usually  suffered  corrosioD 
by  the  magma,  and  has  its  boundaries  embayed.  Very 
seldom  is  the  quartz  free  from  the  "  shadowy  ''  extinction 
consequent  upon  a  state  of  strain. 

Ferromagnesian  minerals  are  rare,  and  never  free  from 
alteration ;  but  in  one  specimen  collected  from  near  the 
Tullah  towu-side  there  was  well  defined  hornblende  only 
slightly  chloritized.  I  also  noticed  a  mineral,  which  may 
have  been  a  pyroxene,  present  in  the  felspar  porphyry  of 
the  Langdon  section.  In  a  few  slides  there  are  chlorit- 
ized remains  of  a  mineral  which  seems  to  have  been  biotite 
before  its  alteration. 

Epidote  is  common  all  through  the  series,  and  is  usually 
to  be  seen  in  granular  aggregate. 

The  ground-mass  is  sometimes  little  altered,  and  is  a 
fine-grained  micro-felsitic  aggregate,  which  has  corroded 
its  way  into  the  phenocrysts. 

There  is  no  visible  sign  of  fluxion,  save  for  a  slight  tend- 
ency of  the  felspars  to  arrange  themselves  with  their 
longer  axes  in  one  js^eneral  direction.  The  quartz  pheno- 
crysts, being  more  equidimensional,  do  not  exhibit  any 
such  tendency.  The  proportion  of  phenocrysts  to  ground- 
mass  is  very  variable. 

The  crushed  varieties  of  these  rocks  are  clearly  of  this 
group  as  regards  origin,  when  seen  in  thin  sections,  how- 
ever widely  their  microscopic  characters  may  vary  from 
those  of  the  typical  porphyries. 

The  chief  variation  introduced  by  the  crushing  is  the»- 
developinent  of  a  wavy  banding  throughout  the  rock — 
This  closely  resembles  the  fluxion  structure  often  visible 
in  this  class  of  rocks,  due  to  a  movement  of  the  magm^ 
during  the  process  of  crystallization.  Here,  however,  th^ 
uncrushed  types  show  no  such  fluxion  structure  in  any  o'f 
the    thin    sections    prepared     for    examination,    and   the 
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banding  is,  in  my  opinion,  of  later  date  than  the  solidifica- 
tion, and  due  to  dynamic  stresses. 

In  the  much-crushed  types  the  phenocrysts  have  been 
shattered,  and  the  fragments  drawn  out  into  auf/euy  or 
they  show  signs  in  polarized  light  of  being  in  a  condition 
of  considerable  physical  strain.  The  ground-mass  becomes 
entirely  changed  into  a  quartz-albite-sericite  aggregate,  in 
which  the  sericite  is  strung  out  in  wavy  zones,  and  in  some 
varieties  a  considerable  amount  of  calcite  is  present  in 
addition. 

Chlorite  is  also  common,  especially  in  the  rocks  associ- 
ated with  the  holocrystalline  varieties  at  the  Osborne 
Blocks  and  near  Kittson's.  It  is  sufficiently  abundant  to 
impart  a  deep  green  tint  to  the  rock>  which  resembles  any- 
thmg  but  a  quartz  porphyry  to  the  unaided  eye.  The 
chlorite  in  thin  sections  is  strongly  coloured,  and  is 
extended  in  wavy  lines  in  much  the  same  way  as  the  seri- 
cite of  other  varieties. 

Summing  up  the  evidence  collected  with  regard  to  these 
rocks,  we  may  say  that  they  all  belong  to  one  series  of 
intrusives  and  effusives. 

Their  mineral  composition  indicates  that  they  are  not, 
in  very  many  cases  at  least,  typical  quartz  porphyries 
and  felspar  porphyries,  but  rather  quartz  keratophyres 
and  keratophyres;  for  there  is  an  almost  constant  pre- 
dominance of  the  sodic  over  the  potassic  felspars. 

With  the  description  given  here  of  the  rocks  of  Mt.  Far- 
rell  it  will  be  interesting  to  compare  the  notes  of  Messrs. 
W.  H.  Twelvetrees  and  W.  F.  Fetter d  on  "The  Felsites 
and  Associated  Rocks  of  Mt.  Read  and  Vicinity.*'* 

Many  of  the  rocks  there  described  are  identical  with 
those  from  the  Mt.  Farrell  district — occurring,  as  they  do, 
in  one  continuous  belt  with  these. 

The  crushed  varieties  of  these  keratophyres  may  well  be 
termed  "  porphyroids,"  since  they  correspond  in  all 
respects  to  the  rocks  originally  thus  named  in  Germany. 
In  fact,  Professor  Rosenbusch,  the  eminent  petrologist, 
after  examining  some  of  the  rocks  of  Mt.  Read,  has 
written: — f 

**  Undoubtedly  we  have  here  strongly  dynamically 
altered  forms  of  the  acid  eruptive  rocks.  TTie  typical 
porphyritic  structure,  the  nature  of  the  phenocrysts,  the 
still-recognisable  fluidal  structure,  the  nearly  entire 
absence   of   dark   constituents,   the   occasional    spherulitic 

•  Pi-oc.  Ruy.  Soo.  Ta.H.,  18lW-»,  pp.  33-46. 
t  Ibid.,  p.  43. 
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forms  still  recognisable  in  their  replacement  products 
(quartz,  albite),  all  point  with  certainty  to  members  of 
the  quartz  porphyry  family,  and,  with  great  probability, 
not  to  quartz  porphry  in  the  narrower  sense,  but  to  quartz 
keratophyre  and  keratophyre.  .  .  .  The  rocks  greatly 
resemble  our  German  occurrences  in  Westphalia,  the 
Fichtelgebirge,  and  Thiiringen,  and  especially  the  occur- 
rence in  Wales.  These  are  the  forms  which  in  Germany 
were  originally  called  porphyroids  and  flaserporphyries." 

Mr.  Waller,  in  his  report  of  1904,  proposed  the  term 
"  porphyroid  "  for  the  schistose  rocks  of  this  series.  It 
has  been  adopted,  to  some  degree,  by  the  mining  com- 
munity, but  is  used  quite  without  discrimination.  The 
present  detailed  description  of  the  schistose  porphyries 
has  been  given  in  order  to  give  a  greater  degree  of  defini- 
tion to  the  term  "  porphyroid,"  and  to  indicate  clearly  the 
exact  meaning  of  this  word,  which  is  used  in  the  later 
portion  of  this  bulletin.  The  rock  is  an  important  one 
in  the  Mt.  Farrell  mining  field,  and  with  the  slates  forms 
the  common  country  rock  of  the  lodes.  Associated  here 
and 'there  with  the  green  quartz  porphyries  of  the  Osborne 
Blocks  are  types  which  seen  to  be  only  variants  from  the 
rocks  of  this  series,  yet  which  are  remarkable  for  the 
presence  of  actinolite. 

One  of  these,  from  Section  2145,  on  the  western  side  of 
the  Murchison  River,  was  examined  microscopically,  and 
proved  to  be  an  actinolite  rock. 

The  actinolite  showed  tints  varying  from  pale  yellow  to 
pale  brown  and  pale  green.  Beyond  the  actinolite,  which 
occurs  in  the  form  of  allotriomorphic  crystals  or  radiating 
bunches,  there  is  only  scattered  iron  ore  and  a  sporadic 
prism  or  two  of  epidote. 

The  relation  of  such  a  rock  to  the  more  acidic  mem- 
bers of  the  series  is  not  clear,  especially  as  no  information 
was  to  be  gained  from  the  field  occurrence.  It  may  be 
that  this  type  is  merely  a  more  basic  segregation  from  the 
normal  magma ;  but  such  a  suggestion  can  be  little  more 
than  a  speculation  in  the  present  state  of  our  knowledge 
of  the  district.  The  outcrop  whence  the  described  speci- 
men was  obtained  was  in  proximity  to  the  workings 
marked  in  the  map.  Hence  it  is  possible  that  the  actino- 
lite is  due  to  a  local  alteration  of  the  quartz  felsite  by  the 
agency  of  mineral-bearing  solutions.  And  in  this  con- 
nection it  may  be  mentioned  here  that  coarse  actinolite 
accompanies  the  occurrence  of  galena  some  distance  to 
the  south,  on  Section  2865. 
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The  Fragmentol  Tt/pes. — On  the  extreme  western  flank 
•of  Mt.  Farrell,  at  a  point  near  the  south-western  corner  of 
the  northern  section  of  the  Mt.  Farrell  Company's  leases, 
is  a  very  remarkable  rock,  which  appears  to  be  an  altered 
volcanic  tuff.  It  is  in  immediate  contact  with  the  felspar 
porphyry  which  shows  the  vesicular  cavities  filled  with  chlor- 
ite calcite  and  chalcedony  referred  to  above,  but  the  actual 
junction  could  not  be  traced  on  account  of  the  surface 
cover.  The  western  continuation  of  this  rock  is  entirely 
covered  by  the  button-grass  plain  at  the  foot  of  the. mount. 

In  appearance  the  rock  is,  on  the  whole,  deep  green  in 
colour,  but  with  grey  and  reddish  blotches  irregularly 
distributed.  The  varying  splashes  of  colour  are  due  to 
angular  fragments,  which  are  of  different  composition — 
some  chalcedonic,  others  apparently  fragments  of  the  pink- 
coloured  uncrushed  porphyries. 

At  the  junction  of  the  Mackintosh  and  Murchison 
Rivers,  still  further  to  the  west,  a  very  similar  rock  is 
to  be  seen  here  and  there ;  and  the  tramway  cuttings 
afford  sections  which  show  that  the  fragmental  'varieties 
pass  by  quite  insensible  gradations  into  the  massive 
porphyroid.  We  may  look  upon  them  as  the  fragmental 
porphyroids,  or  "  clasto-porphyroids.'' 

With  microscopic  aid  it  is  still  more  apparent  that 
these  rocks  are  certainly  fragmental,  and  yet  possess  many 
features  in  common  with  the  other  porphyroids. 

The  felspar  crystals  embedded  in  its  mass  are  very  con- 
siderably altered,  with  a  great  development  of  kaolin  and 
epidote.  In  some  the  original  crystal  is  replaced  by  an 
albite-epidote  mosaic,  with  more  or  less  silica  and  calcite 
in  addition.  The  interstices  between  these  altered  crystals 
are  filled  with  a  mixture  of  chlorite,  epidote,  calcite,  and 
kaolin. 

In  one  slide  there  was  visible  an  angular  fragment  of 
a  glassy  igneous  rock.  This  piece  seems  to  me  to  afford 
certain  evidence  of  the  shattering  of  an  effusive  rock  by 
volcanic  action.  The  glassy  fragment  is  stained  pale 
brownish  by  decomposition,  but  still  shows  a  number  of 
clear  microlitcs  possessing  a  straight  extinction;  and  it 
possesses,  in  addition,  a  well-developed  perlitic  structure, 
which  has  been  accentuated  by  the  progress  of  weathering. 

^2) — The   Granite   Porphyry   of    White   Hawk   Creek. 

The  sedimentary   rocks  of  the  White   Hawk   district — 
-sandstone,  limestone,  and  pebbly  grit — have  interbedded 
with  them  a  dyke  rock,  which  is  a  true  "  microgranite," 
•or  "  granite  porphyry." 
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It  forms  a  broad  dyke,  which  dips  westward  with  the  sedi- 
mentary rocks  and  outcrops  on  the  eastern  boundary  of 
the  leases. 

The  rock  has  a  felsitic  ground-mass,  which  is  sometimes 
pink,  sometimes  green,  and  in  which  the  porphyritic 
crystals  of  quartz  felspar  and  biotite  are  set. 

It  is  clear  that  considerable  alteration  has  taken  place 
since  the  rock  first  solidified — even  to  the  naked  eye.  There 
is  a  considerable  development  of  chlorite,  by  which  in  some 
cases  the  ground-mass,  in  others  the  felspars,  are  almost 
replaced  by  the  secondary  green  mineral. 

Where  undecomposed  the  felspars  are  fairly  large  and 
pink. 

Microscopically  it  is  a  typical  microgranite,  which  is  free 
from  the  efifects  of  dynamic  metamorphism,  but  altered  by 
weathering.  The  ground-mass  is  a  fine  granular  aggre- 
gate of  quartz  and  orthoclase,  in  which  are  phenocrysts  of 
quartz,  biotite,  orthoclase,  and  plagioclase. 

The  quartz  has  suffered  considerable  corrosion  by  the 
magma, 'and  its  borders  are  ragged,  and  sometimes  deeply 
embayed.  The  felspars  are  also  corroded,  but  not  to  the 
same  degree  as  the  quartz.  The  biotite  shows  usually  its 
crystal  outlines,  and  basal  sections  appear  as  cleanly  cut 
hexagonal  plates. 

Decomposition  has  altered  the  biotite  almost  completely 
into  chlorite — sometimes  massive  in  form,  at  other  times 
in  tufted  radiating  aggregates. 

The  felspars  are  kaolinised  or  sericitized,  and  in  some 
cases  the  decomposition  has  been  attended  by  the  intro- 
duction of  iron  and  magnesium,  and  finely-divided  chlorite 
penetrates  the  crystals.  Epidote  is  present  in  small 
amount. 

All  through  the  ground-mass  there  is  finely-divided 
chlorite,  which  imparts  the  prevalent  green  colour  to  the 
rock.  The  definite  determination  of  the  felspars  is  diffi- 
cult, inasmuch  as  their  alteration  leaves  little  more  than 
bare  traces  of  original  structure  in  most  cases.  They  are 
quite  commonly  zoned,  and  both  single  and  multiple  twin- 
ning are  still  recognizable. 

Whether  this  microgranite  belongs  in  origin  to  the 
magma  which  has  produced  the  plutonic  mass  of  Granite 
Tor,  or  whether  it  is  another  variety  of  the  series  above 
described,  cannot  be  determined  from  its  mode  of  occur- 
rence. 

It  lies  in  position  between  the  two  varieties  of  the 
igneous  rocks,  and  nearer  to  the  granite  on  the  east. 
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The  great  distinction  between  members  of  the  two 
groups  is  that  the  series  already  described  all  show  more  or 
less  the  effect  of  crustal  movement. 

Yet  in  the  White  Hawk  area  all  of  the  rocks  are 
noticeable  for  a  freedom  from  the  signs  of  mechanical 
deformation  in  a  district  of  such  considerable  disturbance. 

In  age  there  is  but  little  difference  between  the  two 
groups  of  igneous  rocks,  so  that  the  relative  progress  of 
decomposition  is  not  of  value  as  a  criterion  in  distinguish- 
ing them. 

The  granite  porphyry  here  described  is  quite  uncrushed, 
the  alterations  that  have  been  effected  being  simply  the 
result  of  the  work  'of  surface  agencies. 

(3)-  -The  Granite  of  Granite  Tor, 

On  passing  up  the  valley  of  the  Mackintosh  to  the 
northward,  an  examination  of  the  river  gravels  shows  an 
ever-increasing  proportion  of  pebbles  of  a  holocrystalline 
rock  quite  different  in  type  from  the  syenitic  granite  above 
described  as  occurring  with  the  porphyries. 

This  other  is  a  typical  coarse-grained  acidic  granite  in 
most  specimens.  Both  muscovite  and  biotite  micas  are 
usually  present,  but  some  varieties  show  an  almost  com- 
plete absence  of  biotite  and  abundant  silvery-white  mus- 
covite. The  rock  is  coarser  in  grain  than  the  syenitic 
granite  of  the  Osborne  Blocks,  and  often  carries  por- 
phyritic  crystals  of  orthoclase  as  much  as  an  inch  and  a 
half  in  length. 

This  is  the  rock  which  occurs  in  situ  at  Granite  Tor, 
and  which  has  many  features  in  common  with  all  the  other 
tin-bearing  granites  of  Tasmania.  Tin  is  reported  to  have 
been  derived  from  this  granite  also. 

Microscopically  viewed,  the  rock  is  perfectly  free  from 
all  signs  of  dynamic  metamorphism. 

The  felspars,  both  orthoclase  and  plagioclase,  are  in  a 
fair  state  of  preservation,  and  only  kaolin  has  resulted 
from  their  alteration.  Their  crvstal  outlines  are  well 
defined,  and  they  have  clearly  preceded  the  quartz  in 
crystallization.  Muscovite  and  biotite  are  abundant,  and 
the  latter  is  sometimes  chloritized. 

This  plutonic  mass  of  granite  appears  to  dip  underneath 
the  mica  schists  on  its  western  border,  and  probably  is 
connected  in  depth  below  the  Mt.  Farrell  field  with 
the  other  granitic  outcrops  of  Mt.  Heemskirk  and  the 
Meredith  Range. 
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(4)— rA<?  Diabase  Pebbles. 

Among  the  pebbles  which  constitute  the  beds  of  the 
Murchison  River  and  tributaries  are  some  well-rounded 
ones  of  medium-grained  diabase.  This  rock  does  not 
appear  anywhere  in  the  district  in  situ,  and  the  pebbles 
must  have  travelled  many  miles  from  the  eastward  mount- 
ains by  the  agency  of  the  surface-streams,  and  perhaps  to 
some  extent  of  glaciers.  They  are  frequent  in  the  pebble 
beds  of  the  modern  streams  and  in  the  older  river  deposits 
intersected  by  present  streams  or  exposed  by  mining 
operaticfns. 

The  diabase  is  known  to  occur  in  situ  at  Bam  Bluff  and 
at  the  El  don  Range,  from  both  of  which  waters  now  flow 
westward  by  the  valley  of  the  Murchison ;  so  these  pebbles 
are  probably  derived  thence,  and  have  reached  their 
present  position  by  the  transporting  agency  of  the  steep- 
graded  streams. 


B. — THE    SEDIMENTARY    ROCKS. 

(1)  The  Slate  and  Associated  Crushed  Grit  and 

Conglomerate, 

These  form  the  main  sedimentary  series  of  the  central 
portion  of  the  mining  field ;  and  although  the  lodes  are  not 
confined  to  the  zones  in  which  they  are  found,  yet  the 
productive  lodes  at  the  present  time  are  situated  in  these 
old  fragmental  rocks. 

There  are  all  gradations — from  the  conglomerates,  against 
which  the  harder  and  massive  conglomerate  of  the  central 
ridge  of  Mt.  Farrell  abuts,  to  the  fine-grained  slates 
further  to  the  west.  The  grain  is  coarser  on  the  eastern 
side  of  the  belt  than  on  the  western. 

The  coarse  varieties  are  easily  recognised  by  their 
rounded  pebbles  of  quartz,  many  of  which  have  resisted 
the  crushing  forces.  Some  of  the  pebbles  are  drawn  out 
into  *  eyes,"  and  the  whole  rock  structure  is  altered.  The 
crushed  grits  of  grain  intermediate  between  that  of  the 
conglomerates  and  the  true  slates  are  at  times  very  diffi- 
cult to  distinguish  from  the  porphyroid,  especially  from 
the  more  markedly  schistose  varieties  of  the  latter. 

All    varieties    of    this    series    show    unmistakable    signs 
of    crushing,    and    the    attendant   reorganization    of    their" 
contents,  so  that  they  cleave  readily  into  flakes.    The  coarse- 
kinds  part  in  roughly  parallel   directions,  while  those  of" 
finer  grain  show  a  clean  slaty  cleavage  for  the  most  part. 
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At  a  few  points  in  the  neighbourhood  of  fracture-planes 
there  has  been  an  impregnation  with  silica,  and  the  slates 
become  hard,  massive,  and  non-cleavable. 

Where  mining  operations  have  penetrated  these  slates 
and  exposed  them  it  can  be  easily  seen  that  there  has 
been  considerable  alteration  of  both*  the  structure  and 
composition  in  the  immediate  vicinity  of  the  lodes.  The 
No.  4  tunnel  of  the  North  Mt.  Farrell  Mine  has  penetrated 
the  altered  zone,  and  runs  far  into  the  unaltered  slate 
beyond.  This  latter  at  this  place  is  a  dark  cleavable  slate 
vith  fine-grained  iron  pyrites  along  the  parting-planes.  I 
could  not  perceive  any  visible  graphite  in  the  slate;  yet 
where  the  lodes  traverse  the  rock  the  appearance  of 
graphite  is  noticeable,  and  the  iron-bearing  mineral  is 
the  carbonate,  not  the  sulphide. 

The  structure  of  the  slate  near  the  lodes  is  also  different. 
The  even  slaty  cleavage  is  replaced  by  a  remarkable  con- 
tortion and  brecciation  of  the  whole  rock.  The  cleavi^es 
appear  to  dip  in  any  direction,  and  the  lines  of  parting 
often  appear  intricately  folded,  fractured,  and  overthrust. 
These  phenomena  indicate  that  much  of  the  stress  which 
produced  the  fractures  now  filled  with  ore  must  have  been 
of  the  nature  of  compression. 

The  majority  of  the  rocks  of  this  series  are  dark  in 
oolour,  but  there  are  some  associated  light-coloured  rocks 
which,  in  my  opinion,  are  to  be  classed  with  them. 

To  the  west  of  the  lode-bearing  slates  in  the  Mt.  Farrell, 
I^orth  Mt.  Farrell,  and  Mackintosh  areas  is  a  narrow  strip 
of  this  pale  clay  schist  or  slate.  The  belt  is  distinguished 
from  the  ordinary  slate  in  the  geological  map  and  section 
!i  ere  with. 

At  the  North  Mt.  Farrell  Mine  there  is  a  narrow  belt  of 

Lhe  dark  slate  still  further  to  the  westward;   but  in  this 

irase,  as  in  all  other  visible  sections  along  this  belt,  there 

appears  to  have  been  some  degree  of  movement  between 

the  light  and  dark  slates  at  their  contact.     The  relation 

l>etween  the  two  is  therefore  not  definitely  certain  on  the 

evidence  available.     The   persistence  of  the   belt  will   be 

seen  by  reference  to  the  map  to  be  remarkable.     I  traced 

it  northward  as  far  as  the  Mackintosh  River  in  Section 

2909.     Southward  the  rock  is  to  be  seen  near  the  mouth 

of  the  main  lower-level  adit  of  the  Mt.  Farrell  Mine,  and 

extends  till  it  is  hidden  by  the  button-grass  plain. 

An  entirely  similar  rock  is  the  country  rock  of  the  Tul- 
libardine  copper  property,  where  it  is  obviously  inter- 
laminated  with  the  dark  slates  on  either  side. 
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In  the  South  Murchisoii  section  the  eastern  tunnel  has 
been  driven  in  a  pale-coloured  slate  of  a  somewhat  similar 
appearance.  Here  the  pale  slate  is  interlaminated  with 
the  darker,  the  junction  being  visible  at  the  mouth  of  the 
adit.  Between  the  ordinary  dark  slate  and  the  paler 
variety  there  is  no  unconformity  nor  any  plane  of  separa- 
tion. The  colour  changes  abruptly,  and  the  slaty  cleavage 
becomes  less  well  marked. 

The  rock  from  the  Mt.  Farrell  Mine  was  sectioned,  and 
shows  a  number  of  small  quartz  granules  strung  out  in 
wavy  lines,  and  between  them  undulating  bands  of  seri- 
cite  and  kaolin. 

A  specimen  from  the  South  Murchison  section  was  also 
examined  microscopically.  It  showed  an  even  more  homo- 
genous texture.  The  sericitic  bands  are  so  fine  as  to  be 
nothing  more  than  strings.  Calcite  has  made  its  way  in 
along  the  planes  marked  by  the  strings  of  sericite,  and 
forms  eyes  here  and  there. 

With  regard  to  the  structural  features  of  the  members 
of  this  series,  a  very  strong  distinction  should  be  made 
between  the  bedding-planes  and  cleavage-planes. 

The  two  are  being  constantly  confused  on  the  field,  and 
may  lead  to  serious  misunderstanding  of  the  geological 
structure. 

The   slates   especially   are    very    seriously   contorted  at 
times,  and  the  cleavage-planes  are  always  the  prominent 
feature,  whereas  the  bedding-planes  are  not  visible  at  al^ 
in  the  great  majority  of  instances.       In    fact,    it  is 
extremely  difficult  matter  on  this  field  to  determine  t' 
dip  of  these  sediments,  when  the  beds  are  considered  as 
whole.     The    mining    operations    have    given    one    or   t^ 
exposures  of  the  divisional  lines  between  the  members 
the  slate  series  and'  between  the  porphyroid  and  the  slat^ 
but    in    all    such    cases   there   has   apparently    been    sor 
degree  of  movement  between  the  two  rocks  in  contact,  a: 
the    passage    of    meteoric    water    along   these     planes 
masked  the  relationships  of  the  rocks.     In  such  cases 
were  o])en  to  observation  the  dip  of  the  rocks  seemed 
be  to  the  westward,  and  at  an  angle  of  from  60^  to  70^  — 

At  the  South  Murchison  Mine  the  contact  line  betw^^^< 
the  pale  and  dark  slate  is  nearly  vertical,  but  inclini  ^ 
to  the   west. 

The  planes  of  schistosity  dip  almost  always  to  the  vf^^, 
but  there  are  great  local  contortions  of  these  rocks,  both 
near  the   lode   fractures   and   in   the  unproductive  zones; 
for  instance,  above  the  workings  of  the  Farrell  Blocks,  on 
Section    'J.'VJT,   the   planes   of   schistosity   strike   north-wesf 
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and  south-east,  whereas  their  normal  strike  throughout  fhe 
field  is  parallel  to  the  main  axis  of  the  Mt.  Farreil 
ridge. 


(2) — The  Massive  Conglomerate  of  the  Mt,  Farreil  Ridge. 

The  core  of  the  Mt.  Farreil  ridge  is  a  rock  which  in 
its  typical  development  is  a  coarse  conglomerate,  but 
with  which  are  interbedded  finer-grained  sandstones,  or 
even  shales.  These  rocks  are  obviously  all  members  of 
one  great  period  of  sedimentation,  and  must  be  treated  of 
together. 

The  conglomerate  is  usually  of  a  pinkish  colour,  and 
almost  wholly  quartzose  in  composition.  The  pebbles  con- 
sist of  all  varieties  of  quartz — massive,  banded,  and  chal- 
cedonic — and  of  a  quartz  schist  or  quartzite  schist.  This 
latter  schist  is  nearly  all  quartz,  with  very  little  pale- 
coloured  mica,  and  the  layers  of  mica  are  often  contorted. 

The  cementing  medium  in  the  conglomerate  is  also 
siliceous,  and  usually  very  small  in  amount  when  com- 
pared with  the  large  bulk  of  the  rock  that  is  composed 
of  the  pebbles.  The  sandstones  also  are  almost  wholly 
of  silica,  and  are  stained  red  by  oxide  of  iron. 

The  strike  of  the  beds  is  practically  the  strike  of  the 
mountain  ridge,  but  it  varies  widely  at  one  point  near  the 
fault-plane  which  traverses  Section  2796. 

The  bedding-planes  are  not  decipherable  where  the 
massive  form  is  met  with,  and  neither  strike  nor  dip 
can  be  ascertained;  but  the  coarser  type  passes  over 
abruptly  into  the  finer,  and  the  structural  relations 
become  visible.  There  is  a  band  of  the  finer-grained  sand- 
stone rimning  the  length  of  the  mountain,  from  the  south 
end  to  the  fault-plane,  almost  on  the  very  centre-line  of 
the  ridge;  and  on  the  eastern  slopes,  towards  the  valley 
of  the  Sophia  River,  the  finer-grained  sediments  can  be 
seen  outcropping  here  and  there  through  the  button-grass. 

The  southern  end  of  Mt.  Farreil  shows  a  great  local 
thickening  of  the  conglomerate,  and  a  south-east  spur  of 
the  mountain,  which  extends  along  the  eastern  bank  of 
the  Murchison  River,  is  wholly  of  conglomerate  and  its 
associated  sandstone. 

The  Murchison  River  breaks  across  the  conglomerate 
at  the  southern  end  of  the  mount,  and  on  the 
south  side  of  the  river  the  same  beds  are  to  be  seen  as  on 
the  northern;  and  "Little  Farreil,  *'  as  the  portion  south 
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of  the  Murchison  River  is  called,  has  the  same  general 
aspect  as  the  larger  part  on  the  other  side  of  the  river. 

Viewed  from  the  top  of  the  southern  end  of  the  mount 
proper,  the  structure  of  little  Farrell  is  plainly  visible.  The 
same  massive  beds  of  coarse  conglomerate  are  apparent,  with 
the  interbedded  sandstone,  but  the  finer-grained  varieties 
of  the  eastern  slopes  of  Mt.  Farrell  are  not  seen  on  the 
southern  side  of  the  river. 

The  structural  features  presented  by  the  rocks  of  this 
series  are  of  some  interest,  as  they  assist  considerably  in 
explaining  the  structure  and  geological  history  of  the 
district. 

The  strike  of  the  main  series  of  beds  varies  from  N.  5^ 
W.  at  the  south  end  of  the  mount  to  N.  10^ 
W.  above  the  Farrell  Blocks  trenches;  and  approaching 
the  fault-plane,  whose  strike  line  has  a  bearing  of  112^, 
the  strike  of  the  finer  beds  is  continually  making  towards 
the  westward,  till  it  bears  N.  45^  W.  Northward,  beyond 
the  fault-plane,  the  strike  is  N.  10^  E. 

At  the  southern  end  of  the  mount,  where  the  spur  runs 
out  in  a  south-easterly  direction,  the  strike-lines  follow  the 
spur  round  till  their  bearing  is  N.  30^  W, 

The  dip  of  the  beds  which  form  the  ridge  of  the  mount, 
above  the  chief  mining  centre  of  the  field,  is  practically 
90^,  and  as  the  ridge  passes  southwards  this  vertical  struc- 
ture of  the  main  beds  is  preserved. 

The  finer-grained  beds  on  the  eastern  fall  of  the  mount 
are  mostly  covered  by  button-grass,  but  appear  to  dip  to 
the  west. 

Passing  northwards,  the  main  series  of  conglomerates 
acquire  an  inclination  to  the  eastward  as  the  fault  on 
Section  2796  is  approached,  and  on  the  south  side  of  the 
fault  dip  east  at  80°.  Across  the  fracture-plane  the 
structure  is  different.  The  more  westerly  members  of  the 
conglomerate  series  lie  at  an  angle  of  30^  with  the  hori- 
zon, while  the  eastern  beds,  from  the  centre  of  the  ridge 
eastwards,  dip  east  at  70^. 

The  change  of  dip  is  abrupt,  and  I  think  it  is  due, 
not  to  a  movement  of  the  crust  after  the  formation  of 
the  whole  series,  but  to  a  tilting  of  the  region  during 
the   process   of   sedimentation. 

The  main  fault  that  intersects  the  series  is  a  dip-fault, 
and  its  effect  can  be  clearly  seen  from  Innes'  track  along 
the  foot  of  the  mountain  on  the  western  side. 

The  weathering  of  the  bent  strata  and  the  breaking-off 
of  blocks  of  rock  across  the  joints  and  bedding-planes 
makes  the  sediments,  when  viewed  from  the  track,  appear 
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to  dip  east  on  the  west  of  the  ridge  at  the  south  side  of 
the  fault  gorge,  and  lower  down  on  the  same  cliff  faces  to 
dip  to  the  westward.  However,  the  writer  s  observations 
showed  that  the  dip  was  always  to  the  east,  or  rather  north- 
east. 

The  conglomerate  series  rests  unconformably  upon  the 
complex  of  slates,  porphyries,  and  porphyroids,  with  an 
unconformity  between  the  two  formations.  The  beat 
position  for  observing  this  contact  is  from  the  south  end 
of  Mt.  Farrell,  and  looking  across  the  gorge  of  the  Mur- 
chison  River  at  the  cliff  section  exposed  on  the  southern 
side. 

The  vertical  beds  of  coarse  conglomerate  on  the  western 
boundary  of  the  series  abut  directly  against  the  crushed 
conglomerate,  which  is  the  coarsest  facies  of  the  older 
crushed  sediments.  The  divisional*  line  is  very  sharply 
defined,  and  the  older  conglomerate  has  its  planes  of  schist- 
osity  dipping  away  to  the  west  at  an  angle  of  about  70^. 
The  conglomerates  are  seen  to  continue  right  down  into 
the  bed  of  the  river. 

From  the  south  side  of  this  gorge,  and  looking  north- 
ward, the  beds  appear  vertical  at  the  top,  and  yet  as 
they  approach  the  river  seem  to  bend  slightly  and  dip 
a  little  to  the  east.  The  inaccessibility  of  this  portion 
of  the  mountain  on  the  north  side  of  the  gorge  prevented 
me  from  verifying  this  distant  observation  at  closer 
quarters. 

The  conglomerate  certainly  comes  right  down  to  the  river 
at  this  point,  but  the  vast  amount  of  boulders  which  have 
been  broken  away  by  the  surface  agents  of  decay  and  dis- 
integration completely  hide  the  actual  contact  of  the  con- 
glomerate and  the  adjacent  rocks  at  low  levels.  For  the 
hard  siliceous  fragments  broken  away  from  the  mountain 
crest  do  not  easily  disintegrate  to  form  fine  rock  waste 
that  can  be  borne  away  by  the  rivers,  and  accumulate 
at  the  foot  of  the  gorge  as  a  jumble  of  angular  blocks  of 
all  shapes  and  sizes. 

From  the  point  where  the  river  cuts  through  it,  the 
conglomerate  thins  out  on  the  south  side,  and  disappears 
altogether  not  far  to  the  east  of  the  Tullah  property. 

At  the  northern  extremity  of  the  mount  the  same  diffi- 
culty is  experienced  in  finding  the  relations  of  the  con- 
glomerate to  the  rocks  on  which  it  rests,  for  the  frag- 
mental  blocks  conceal  the  junction. 

The  mountain  seems  to  be  split  in  two  at  its  northern 
end  by  a  strike  fault.  I  could  not  find  the  actual  fracture- 
line,  for  the  cover  of  button-grass  conceals  everything.     A 


XXVI 

trench  on  the  gap  between  the  two  bluffs  of  conglomerate 
shows  the  underlying  rock  to  be  of  the  slate  series,  and 
one  or  two  outcrops  of  slate  appear  on  the  slopes  of  the 
gap  leading  down  to  the  river  at  the  extreme  north  end 
of  the  mountain.  The  western  portion  of  the  con- 
glomerate here  seems  to  have  been  separated  from  the 
eastern  by  a  fault.  If  so,  the  fault  has  the  effect  of  pro- 
ducing an  increasing  downthrow  of  the  displaced  portion  as 
we  go  north.  No  trace  of  the  split  is  to  be  found  south- 
wards, and  the  conglomerate  is,  on  both  sides  of  the  gap 
at  the  north  extremity  of  the  mountain,  of  the  most  mas- 
sive type,  so  that  the  bedding-planes  cannot  be  dis- 
tinguished. 

The  conglomerate  bluffs  weather  to  bold,  bare,  rounded 
knobs,  and  support  no  vegetation.  The  button-grass  has 
crept  up  high  on  the  slopes,  and  even  covers  part  of  the 
ridge,  but  on  the  whole  the  outcrop  is  bare  and  sharply 
defined. 

Fragments  of  all  sizes  of  the  conglomerate  occur  along 
the  valleys  of  the  Mackintosh  and  Murchison  Rivers. 
These  are,  for  the  most  part,  just  blocks  which  have 
reached  their  present  position  by  the  relative  lowering  of 
the  rest  of  the  region  by  the  action  of  the  rivers. 

However,  I  noticed  some  large  boulders,  notably  some 
of  several  tons  weight  near  the  Farrell  Siding,  distrib- 
uted here  and  there  at  all  altitudes  throughout  the  dis- 
trict . 

In  a  region  whose  river  systems  have  been  continually 
undergoing  modification,  these  blocks  may  have  reached 
their  present  places  by  river  action,  but  there  remains  the 
possibility  of  comparatively  recent  glaciation  to  account 
for  the  distribution  of  these  as  erratics. 

This  conglomerate  is  similar  in  character  to  that  which 
forms  a  capping  on  so  many  of  the  West  Coast  mountains; 
and  in  all  probability  the  beds  at  Mt.  Farrell  belong  to  <: 
the  same  period  of  sedimentation  as  the  other  entirely  ^ 
similar  conglomerates.  However,  there  are,  of  course,^  s 
many  breaks  in  the  continuity  of  the  series,  yet  none 
great  that  they  cannot  be  explained  by  the  existence  oi 
either  original  breaks  or  gaps  since  formed  by  crusta"-^i 
deformation  and  surface  degradation. 

With  regard  to  the  origin  of  the  conglomerate  at   Ml — ^^ 
Farrell,    there    are   several    points   of    interest    to    be    coe»- 
sidered. 

It  has  been  stated  that  the  massive  type  consists  almost 
absolutely    of    well-rounded    pebbles    of    quartz,    and    tha^ 
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these  are  considerable  in  bulk  when  compared  with  the 
interstitial  sand  and  cement. 

This  uniformity  in  the  composition  of  the  pebbles,  their 
general  uniformity  of  size  by  the  sorting>out  of  the  finer 
material,  the  considerable  regularity  of  the  stratification 
along  the  original  strike-line — all  these  argue  for  a  local 
derivation  by  the  action  of  the  sea. 

Contrast  with  them  the  pebble-beds  forming  at  the 
present  time  in  the  channels  of  the  Murchison  and  Mack- 
intosh Rivers,  and  these  features,  especially  the  uniformity 
of  size  and  composition  of  the  pebbles,  will  be  the  more 
apparent. 

The  absence  of  pebbles  of  the  porphyries  and  syenite 
seems  remarkable,  for  the  conglomerate  admittedly  over- 
lies the  complex  of  slates  and  porphyries  uncomformably, 
80  that  these  latter  might  well  be  expected  to  have  con- 
tributed towards  its  bulk. 

The  quartzite  and  quartz  schist  pebbles  seem  to  have 
Undoubtedly  been  derived  from  the  great  masses  of  these 
shocks  on  the  eastern  side  of  the  valley  of  the  Sophia. 

One  is  inclined  to  suppose  that  a  tilting  of  the  region 
tvook  place  at  the  time  of  the  formation  of  the  conglomerate 
^^hich  brought  the  sea-level  to  a  line  at  the  base  of  these 
^uartzites,  and  below  which  the  slates  and  porphyries 
"were  so  far  submerged  as  to  be  beyond  the  range  of  wave 
action.  I  am  not  aware  of  the  nature  of  the  rock  forma- 
tions which  lie  east  of  the  quartzites,  other  than  the 
mica  schists  (to  be  mentioned  later)  and  the  granite  of 
Oranite  Tor. 

Whatever  be  the  mode  of  the  origin  of  the  conglomer- 
ate, there  have  been  some  changes  since  its  formation. 
The  tilting  referred  to  above,  and  the  fracturing  of  it,  are 
subsequent;  and  in  addition  to  these  major  movements, 
there  has  been  a  minute  shattering  of  the  whole  series,  and 
a  later  infiltration  of  silica.  The  whole  of  the  formation 
is  characterized  by  a  complex  of  small  intersecting  vein- 
lets  of  silica,  which  often  cut  through  the  pebbles  and 
cementing  matter  as  well,  and  the  matrix  seems  to  be 
rendered  more  dense  by  a  siliceous  impregnation. 

With  the  silica  is  a  certain  amount  of  specular  hematite. 
In  spite  of  some  rumours  to  the  effect  that  galena  was 
present,  the  only  metallic  mineral  I  found  was  this  hema- 
tite. 

At  the  level  of  the  track  passing  through  the  gorge 
cut  by  the  Murchison  River,  at  the  south  end  of  the  mount 
proper,  there  seems  to  be  a  tendency  for  the  conglomerate 
to  assume  a  schistose  habit. 
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This  is  no  doubt  due  to  the  stresses  that  have  produced 
the  tilting,  and  supports  the  idea  that  the  beds  have 
been  bent  upwards  rather  than  that  the  whole  series  has 
been  tilted  as  a  block,  and  supports  also  the  observations 
made  from  Little  Farrell  with  regard  to  the  structure  of 
the  series  as  a  whole. 

(3) — The   White  Hawk  Sandstones  and  Limestone. 

The  White  Hawk  district,  at  the  north-eastern  extremity 
of  the  area  examined,  consists  of  a  series  of  sedimentary 
rocks  intruded  by  the  granite  porphyry  dyke  rook  above 
described. 

These  sediments  consist  of  three  formations — a  bed  of 
limestone  lying  between  a  sandstone  on  the  west,  and  a 
sandstone  which  has  coarser  pebble-beds  interstratified 
with  the  finer  material  on  the  east. 

The  upper  sandstone  (western)  of  the  series  is  fairly 
uniform  and  fine  in  grain.  The  dip  is  apparently  in 
harmony  with  that  of  the  other  associated  beds,  viz.,  west- 
ward. The  dip  angle  is  47^  where  it  junctions  with  the 
limestone,  but  rises  to  75^  on  the  western  boundary  of 
the  central  White  Hawk  lease.  The  strike  is  about  10^ 
east  of  north. 

These  beds  proved  fossiliferous  at  a  point  north- w^est  of 
the   original   outcrop   of   ore   discovered    by   Tom    Farrell. 

The  fossils  have  been  referred  to  Mr.  Robert  Etheridge 
(Juii.)  for  description,  and  the  remarks  of  that  gentleman 
on  them  are  appended. 

The  limestone  is  a  massive  one  of  a  dark  bluish-grey 
colour,  wherein  part  of  the  calcium  carbonate  has  recrystal- 
lizecl.  On  weathering  the  surface  of  the  rock  becomes 
irregular  from  inequalities  in  the  rate  of  solution,  but  the 
ridges  found  on  a  weathered  surface  show  no  signs  of 
organic  structure.  The  bed  at  its  lower  side  where  it  rests 
upon  the  lower  sandstone  has  a  westward  dip  of  about  40^. 

There  are  very  j)erfoctly  developed  joint-planes,  of  which 
the  best-marked  series  dip  eastward  at  an  angle  of  from 
50^  to  60^.  The  action  of  surface-waters  m  dissolving  out 
portion  of  the  carbonate  along  these  joint-planes  renders 
their  presence  very  prominent  near  the  surface,  and  the 
rock  seems  at  first  sight  to  be  dipping  eastward. 

As  is  usual  in  limestone  areas,  there  are  many  cavities  of 
solution  visible  at  the  surface,  which  have  been  gradually 
enlarged  until  they  form  caves.  Most  of  these  lead  down 
into  the  heart  of  the  rock  through  the  progress  of  rock- 
solution  along  bedding-planes. 
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Their  influence  on  the  mining  has  so  far  not  been 
serious,  for  the  work  done  has  been  at  shallow  depths.  The 
White  Hawk  Creek,  at  the  mine,  is  running  on  the  lime- 
stone just  at  its  junction  with  the  lower  sandstone,  and 
the  water  cannot  but  be  a  great  hindrance  to  future  work- 
ing at  a  greater  depth. 

The  drainage  from  the  hill  to  the  west  of  the  mine  also 
can  be  seen  to  find  its  way  in  part  by  underground  chan- 
nels to  a  lower  level. 

The  lower  sandstone  formation  consists  of  a  series  of 
normal  sands  and  a  course  pebbly  grit.  Portions 
of  the  formation,  especially  on  its  lower  side,  have  been 
silicified  into  quartzites. 

The  thickness  of  the  whole  series  is  only  from  130  to  150 
feet,  but  as  the  slope  of  the  eastern  side  of  the  creek  gorge 
almost  coincides  with  the  dip  of  the  rock  the  thickness 
appears  to  be  much  greater. 

Fossils  were  obtained  from  this  horizon  also,  and  with 
the  others  from  the  upper  san^l stone  were  submitted  to 
Mr.  Etheridge,  whose  remarks  are :  — 

"  I  have  examined  the  specimens  referred  to  in  your 
letter,  and  although  very  poor  impressions,  I  believe  them 
to  be  as  follows :  — 

*'  (a)  Sandstone  below  White  Hawk  limestone  con- 
tains impressions  of  one  of  the  varieties  of 
Rhynchonella  borealis,  Schlotheim,  a  well- 
known  and  widely-spread  Silurian  species. 

'*  (b)  Sandstone  above  White  Hawk  limestone  con- 
tains many  impressions  of  the  brachiopod  I 
have  from  time  to  time  identified  from  Tas- 
manian  strata  as  EhynchoritUa  capax,  Con- 
rad, and  named  var.  meridionnlh^  and  still 
believe  to  represent  that  species.  In  America 
it  is  one  of  the  fossils  characteristic  of  the 
Hudson  River  Group." 

So  the  age  of  this  sedimentary  series  is  definitely  fixed 
as  Silurian. 

There  are  two  points  of  interest  in  the  geology  of  this 
area  when  considered  together  with  the  rest  of  the  dis- 
trict. It  is  noticeable  that  the  coarser  sediments — the 
pebbly  grit  referred  to  above- -are  on  the  extreme  east 
of  the  series  where  the  formations  rest  against  the  granite 
porphyry.  This  feature  is  in  harmony  with  the  relation- 
ship of  the  older  crushed  sediments — slate  and  crushed 
conglomerate — to  the  structure  of  the  district. 
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Further,  the  still  more  noticeable  feature  of  these 
rocks  that  distinguishes  them  from  the  other  rocks  of  the 
district  is  the  freedom  from  the  signs  of  intense  crushing. 

While  it  is  true  that  the  small  area  here  considered  has. 
not  yielded  to  the  intense  crushing  to  the  same  degree 
as  the  rocks  to  the  west  and  south-west,  the  series  must 
have  had  a  very  great  pressure  to  withstand;  for  to  the 
west  lie  the  slates  and  porphyroids,  that  bear  witness  to 
dynamical  stresses  in  the  immediate  neighbourhood. 

The  whole  block  of  country  of  which  these  strata  form 
but  a  portion  may  have  successfully  withstood  the  crustal 
movement,  and  though  the  rocks  have  been  tilted  their 
particles  may  not  have  been  forced  over  each  other  and 
drawn  out  in  lenses.  The  nature  of  the  rocks  is  such  that 
the  crushing  stresses  could  have  left  but  little  traces ;  yet 
the  block  may  have  been  part  of  the  ''  foreland  ''  against- 
which  the  crushing  of  the  other  rocks  has  taken  place. 

But  even  so,  the  proximity  of  the  highly  altered  rocks 
to  the  west  makes  one  reflect  further  on  the  remarkable 
preservation  of  the  original  characters. 

In  my  opinion  the  simplicity  of  the  chemical  composi- 
tion of  the  sandstones  and  limestones  has  had  a  good  deal 
to  do  wath  the  absence  of  alteration. 

Contrasting  these  rocks  with  the  porphyroids  w^e  see 
a  chemical  composition  of  marked  simplicity  as  against 
the  equally  marked  complexity  of  the  constitution  of  the 
igneous  rocks. 

Mention  has  already  been  made  of  the  fact  that  all  the 
members  of  the  syenite-felspar  porphyry  series  are  pro- 
bably very  closely  related  in  chemical  composition,  although 
their  texture  and  mineral  constitution  varies  continually- 
And  these  variations  are  beyond  doubt  due  to  varying  physi- 
cal conditions  imposed  upon  the  different  facies  at  the  time 
of  their  solidification.  A  variation  of  the  physical  con- 
ditions after  consolidation,  namely  the  subjection  of  the 
rocks  to  intense  lateral  pressure,  has  caused  a  secondary 
readjustment  of  the  molecules,  and  the  reorganised  por- 
phyries become  porphyroids. 

The  several   minerals  of  secondary  origin,  notably   epi — 
dote,  calcite,  albite.   and   quartz,  all   take  their  origin   hy^ 
variations   in   the   ])hysical   conditions  to   which  the   rock^ 
are  subjected. 

But   in   the  case  of   rocks  that    are  almost  wholly   com- 
posed of  calcium  carbonate  or  of  silica,  no  such  molecular 
readjustment    is    possible.     The    originally    finely  divided 
calcium  carbonate  may  crystallize  and  form  a  crystalline 
limestone,  but  no  further  change  can  result. 
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(A)— The  River  Gravels, 

The  only  remaining  sedimentary  rocks  of  the  district 
are  the  river-bed  deposits,  for  the  most  ps^rt  unconsolid- 
ated. The  present  rivers  have  cut  their  way  down  through 
an  older  alluvial  accumulation  that  bears  strong  resemb- 
lance to  that  forming  in  the  flatter  reaches  of  the  rivers 
now.  The  broad  plain  that  lies  at  the  foot  of  the  west- 
ern flank  of  Mt.  Farrell  is  dissected  here  and  there  by 
streamlets  that  make  towards  the  present-day  rivers. 

The  deposits  of  this  old  flood-plain  are  a  series  of  beds 
of  gravel  and  sand,  with  the  coarser  beds  at  the'  bottom 
and  the  flner  above  them.  The  pebbles  are  of  all  sizes, 
and  of  very  varying  composition,  although  the  quartose 
ones  predominate.  Many  of  these  have  undoubtedly  been 
set  free  from  the  conglomerate  of  the  ridge  of  the  mount; 
and  there  are  pebbles  of  the  conglomerate  itself  contain- 
ing several  of  the  older  pebbles  and  their  cement  all 
smoothed  down  together  to  form  the  single  pebble  of 
to-day. 

These  river  alluvial  deposits  are  restricted  mainly  to 
the  broad  plains  through  which  the  main  rivers  run,  but 
I  also  came  across  a  few  small  terraces  on  the  \Vhit« 
Hawk  Creek  which  were  formed  of  river  gravel. 

C. — THE    METAMORPHIC    HOCKS. 

The  alterations  that  have  been  effected  by  regional 
xuetamorphism  in  the  rocks  of  both  sedimentary  and 
x^eous  origin  have  already  been  described  in  dealing  with 
"^hose  groups. 

There  remain  only  some  types  whose  unaltered  state  is 
^low  not  so  clear  that  we  can  trace  the  nature  and  degree 
^>f  alteration  from  the  original  condition. 

The    Quartz    Mira   Schists. 

These  metamorphosed  rocks  form  a  fringe  along  the  east- 
■  ^em  boundary  of  the  district,  and  are  of  chief  interest  in 
that  they  have  contributed  so  largely  to  the  formation  of 
~the  massive  conglomerate  of  the  mountain. 

Their  relations  to  the  slates  are  not  to  be  seen  on 
account  of  the  broad  flood-plain  of  the  Sophia  River  and 
its  dense  cover  of  button-grass.  However,  there  seems  to 
be  some  definite  continuity  between  them  and  the  sedi- 
mentary series  of  the  Whit^  Hawk  district. 

The  writer  was  able  to  make  no  more  than  a  cursory 
examination  of  this  outer  fringe,  but  it  may  be  well  to 
Tecord  the  observations  that  were  made. 
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Ascending  the  north-western  spur  of  Mt.  Swallow,  which 
rises  from  the  White  Hawk  Creek  at  the  mine  (see  the 
sketched  locality  plan),  the  granite  porphyry  becomes  a 
little  finer  in  'grain,  and  then  a  white  quartzite  is  met 
with,  which  contains  a  little  pale  mica  here  and  there. 

The  massive  quartzites  and  the  micaceous  varieties  or 
quartzitic  schists  seem  to  be  inextricably  intermixed,  and 
their  extent  towards  the  east  is  considerable — about  2 
miles.  The  only  mineral  contents  of  this  belt  with  which 
I  met  were  a  small  blow  of  hematite  on  the  Mole  Creek 
track,  on  the  north-west  side  of  Mt.  Swallow,  and  a  little 
disseminated  arsenical  pyrites  further  south. 

Following  the  Mole  Creek  track  eastwards  the  quartzite 
gives  way  on  the  eastern  side  to  a  broad  belt  of  rock, 
which  becomes  more  and  more  micaceous.  Bands  of  the 
almost  pure  quartzite  recur,  but  the  rock  here  is  normally 
a  mica  schist,  which  in  some  places  becomes  so  fine  in 
grain  as  to  resemble  a  normal  slate.  These  mica  schists 
are  quartz-biotote-muscovit«  aggregates,  and  show  some 
local  contortion  of  the  bands.  The  planes  of  schistosity 
usually  dip  west. 

This  rock  continues  right  up  to  the  acid  granite  of 
Granite  Tor,  and  seems  to  overlap  the  granite  at  the  con- 
tact. Southwards  from  Mt.  Swallow  the  Mole  Creek 
track  passes  over  the  same  quartzites  and  quartzite  schists, 
and  the  bare  bluffs  on  the  eastern  walls  of  the  valley  of 
the  Sophia  River  are  of  the  same  material. 

The  granite  porphyry  is  met  with  on  the  track  a  good 
deal  further  east  than  the  White  Hawk  occurrence,  and 
the  quartz  mica  schists  also  seem  further  east.  On  the 
present  visit  I  was  unable  to  determine  whether  the  strike 
takes  a  south-easterly  bend  on  passing  south,  or  whether 
the  granite  porphyry  widens  on  its  southward  continua- 
tion, or  whether  a  dip-fault  has  displaced  the  series. 

The  only  other  occurrence  of  similar  rock  types  in  the 
field  is  at  a  })oint  between  the  WTiite  Hawk  Mine  and  the 
Tullibardine. 

A  series  of  low,  sharply  defined  ridges,  running  a  little 
east  of  north,  on  the  eastern  side  of  the  Mackintosh  River, 
are  formed  of  a  dense  quartzite,  which  carries  a  little 
pale  green  mica. 

The  western  scarj)s  of  the  ridges  are  very  steep,  and  are 
covered  with  disintegrated  blocks  of  this  quartzite.  This 
boundary  suggests  that  there  is  a  fault-plane  striking 
north  and  south,  but  the  button-grass  completely  covers 
all  the  surrounding  country.  To  the  east  lies  the  upper- 
sandstone  of  the  WTiite  Hawk  series,  and  to  the  west  are 
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the  slates  of  the'TulIibardine  area,  but  the  junction-lines 
are  invisible,  and  the  presence  or  absence  of  any  inter- 
vening strata  undetermined. 

(2) — The  General  Sequence  of  Events  leading  to  the 
Present  Geological  Structure. 

The  following  are  the  principal  events  which  have  suc- 
ceeded each  other  in  the  area  under  consideration.  They 
are  presented  in  the  order  of  their  occurrenjce,  as  far  as 
can  be  ascertained  from  the  study  of  the  rocks  themselves 
and  their  field  relationships. 

1.  The  First  Period  of  Sedimfnfation. — The  series  of 
sedimentary  rocks,  of  which  the  slates  of  Mt.  Farrell  form 
the  most  considerable  portion,  appear  to  be  the  oldest 
rocks  on  the  field.  The  passage  from  a  conglomerate  on  the 
east  through  grits  to  the  slates  on  the  west  seems 
to  indicate  a  gradual  submergence  of  an  old  basin.  The 
old  floor  on  which  these  sediments  were  laid  down  is  not 
now  recognisable ;  unless  it  be  the  quartzites  and  mica 
schists  which  outcrop  on  the  eastern  side  of  the  valley  of 
the  Sophia  River. 

As  regards  the  age  of  the  slates,  it  can  hardly  be  fixed 
as  yet.  Lithologically  their  resemblance  to  the  Dundas 
slates  is  marked.  These  latter  are  fossiliferous,  and  of 
Ordovician  age.  But  at  Mt.  Farrell  no  fossils  have  been 
recognised  in  this  formation. 

The  slates  may  quite  possibly  have  been  contemporaneous 
with  the  sediments  of  the  White  Hawk  area,  now  known 
from  fossil  evidence  to  be  Silurian. 

2.  The  Intrusion  of  the  Older  Igneous  Hocks. — While  it 
may  be  that  these  rocks  are,  in  part  at  least,  older  than  the 
slates,  the  writer  considers  the  bulk  of  the  evidence  points 
to  their  later  appearance. 

The  rocks  which  now  appear  as  diverse  types  seem  to  me 
to  belong  to  one  great  series,  and  to  have  resulted  from 
one  magma.  The  syenites,  quartz  porphyries,  felspar 
porphyries,  and  their  schistose  derivatives  show  a  remark- 
able difference  between  the  south-eastern  and  the  western 
portions  of  the  district.  In  the  former  there  are  the  holo- 
crystalline  types,  between  the  two  are  the  evidences  of 
intrusion  into  the  slate  series,  and  on  the  west  are  the 
volcanic  members.  Tlie  suggestion  at  once  presents  itself 
that  we  may  have  here  the  various  phases  of  a  great  intru- 
sion of  igneous  material,  of  which  the  portion  which 
remained  far  below  the  surface  solidified  and  formed  the 
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holocrystalliiie  syenites.  Portion  may  have  spread  later- 
ally in  the  form  of  sills  through  the  slates,  and  another 
portion  again  may  have  reached  the  surface  to  form  lava- 
flows  and  volcanic  tuffs. 

It  is  certainly  possible  that  the  intercalated  sheets  of 
porphyroid  were  contemporaneous  lava  flows ;  but  some  of 
them  are  certainly  intrusive,  and  some  also  are  eflFusive. 

At  least  two  horizons  of  the  fragmental  type  of  por- 
phyroid were  detected — one  near  the  main  road  of  the 
Tullah  township,  and  one  at  the  junction  of  the  Mackin- 
tosh and  Murchison  Rivers.  The  great  thickness  of  the 
porphyroid  to  the  west  of  the  slate  appears  to  be  due  to  a 
great  succession  of  lava  flows. 

The  relations  of  these  igneous  rocks  to  the  slates  will 
always  be  somewhat  obscure,  on  account  of  the  subsequent 
alteration.  There  are  very  few  visible  outcrops  of  the 
junction  lines,  and  the  distinction  between  the  two  groups 
is  son\etimes  very  difficult  in  the  field. 

If  this  hypothesis  be  correct — and  there  are  no  dis- 
crepancies between  the  evidence  afforded  by  either  the 
igneous  rocks  or  the  associated  sediments — the  eastern  por- 
tion of  the  field,  now  at  the  level  of  the  surface,  must  have 
been  deeply  buried.  The  coarser  sediments  of  the  slate 
series  would  thus  be  the  lowest  beds  of  that  series,  and  the 
syenites  typical  plutonic  rocks. 

.3.  Tin  I/irrrsioji  o/  tln-^c  liorks  hefovf  the  Formation  of 
tin-  hittr  dtuHilonit  nff<  \ — The  newer  conglomerate  and  its 
associated  finer-graiiiecl  sediments  show  a  marked  struc- 
tural contrast  to  the  older  sediments  on  which  thev  lie 
uucoriformably.  The  eastern  beds  in  tiie  newer  conglomer- 
ate are  the  liner,  and  tiie  western  beds  are  coarser.  And 
the  apj)earanee  presi^nted  by  the  conglomerate  as  a  whole 
gives  the  impression  tliat  tiie  western  beds  were  the  first 
formed  of  that  series.  This  being  so,  the  whole  of  the 
pre-exist intr  formations  must  have  been  completely  inverted 
by  folding.  If  the  igneous  rocks  are,  as  considered  by  the 
writer,  older  than  the  conglomerate,  they  must  have  shared 
in  the  folding. 

In  this  tremendous  crumpling  of  the  crust  a  very  con- 
siderable degree  of  schistosity  must  have  been  developed 
in  the  folded  rocks,  and  at  a  date  prior  to  the  formation 
of  the  newer  conglomerate. 

This  folding  may  have  produced  the  fractures  which 
have  later  served  as  circulation  channels  for  the  metal- 
liferous solutions. 
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4.  The  Formation  of  the  Newer  Conglomerate, — Follow- 
ing upon  the  lastmentioned  folding  of  the  region  came  the 
submergence  of  the  area  and  the  formation  of  the  con- 
glomerate (and  the  sandstones  of  the  same  series). 

The  submergence  may  have  been  such  that  most,  if  not 
all,  the  igneous  rocks  were  below  the  reach  of  wave  action, 
and  if  so  the  absence  of  pebbles  of  these  rocks  would  be 
accounted  for. 

The  age  of  this  rock  formation  is  considered  by  Mr.  G. 
A.  Waller  to  be  Upper  Silurian.*  He  refers  the  red  con- 
glomerates of  the  West  Coast  to  the  base  of  the  Upper 
Silurian,  since  the  fossiliferous  strata  of  the  Upper 
Silurian  period  rest  conformably  on  them  at  Zeehan.f 
Also  on  Mt.  Jukee  the  sandstones  interbedded  with  the 
conglomerate  contain  Upper  Silurian  fossil  remains.^ 

There  are  sediments  of  Upper  Silurian  age  in  the  White 
Hawk  area  of  the  Mt.  Farrell  district ;  but  their  relation 
to  the  massive  conglomerate  of  the  mountain  is  not  yet 
known. 

During  the  formation  of  the  conglomerate  and  its  accom- 
panying sandstones  there  was  at  least  one  further  tilting  of 
the  region.  For  the  eastern  beds  at  the  northern  end  of 
the  mount  are  not  conformable  with  the  western.  The 
eastern  beds  dip  towards  the  western,  but  there  is  no  fold- 
ing. I  believe  the  change  of  dip  is  purely  an  unconformity, 
not  a  synclinal  fold.  At  all  events,  I  could  not  see  any 
repetition  of  the  coarser  beds,  as  might  have  been  expected 
if  a  fold  were  present. 

South  of  the  fault  which  traverses  Section  2796  the  dip 
of  the  eastern  beds  is  less  easily  recognised,  on  account  of 
the  cover  of  button-grass  on  the  east  side  of  the  ridge. 

5.  The  FuhUtiff  of  the.  Rtgion  in  hati  Silurian  or 
Devonian  Time. — After  the  formation  of  the  sediments  of 
Upper  Silurian  age,  the  region  suffered  yet  another  lateral 
thrust.  Under  the  stress  tlie  crust  was  again  buckled,  and 
the  tendency  of  the  movement  was  to  restore  the  older 
sediments  (of  the  slate  series)  to  their  fr.rpicr  position. 

The  conglomerate  of  Upper  Silurian  age  was  by  this 
movement  tilted  almost  upon  edge,  for  the  greater  part  of 
its  extent  at  Mt.  Farrell. 

A  great  fracture  occurred  during  or  after  this  folding, 
and  is  marked  by  the  fault  plane  near  the  northern  extrem- 

*  G.  .\.  \A*allep :"  "  Report  on  rlw  Mr.  Farrell  Mininj  I)  >tri(t,''  1904, 

pp.  it  to  f). 
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ity  of  the  mount.  And  the  rocks  south  of  the  fracture 
plane  have  be^n  pushed  to  a  higher  angle  than  those  to  the 
north  of  it. 

This  crustal  movement  would  undoubtedly  cause  the 
development  of  a  schistose  structure  throughout  the  region, 
and  all  rocks  of  greater  age  than  this  period  would  be 
affected  by  it.  The  conglomerate  apf>ears  but  little  affected. 
The  slates  and  igneous  rocks,  which  may  have  already,  as 
explained  above,  been  rendered  schistose,  would  have  their 
schistose  character  still  further  intensified.  The  direction 
of  the  strike  of  the  planes  of  schistosity  in  general  con- 
forms to  the  axial  strike  of  the  mountain,  although  local 
variations  do  occur. 

At  this  period,  if  not  at  a  still  earlier  date,  the  shales 
became  slates.  The  pebbles  of  the  older  conglomerate  were 
drawn  out,  and  a  schistose  mantle  formed  round  the  fel- 
sitic  rocks.  The  holocrystalline  rocks,  too,  were  crushed, 
but  the  signs  are  less  apparent. 

Accompanying  the  niinute  crushing  there  may  have  been 
developed  at  this  period  some  at  least  of  the  fractures, 
which  later  became  impregnated  with  metallic  ores.  The 
siliceous  rocks  of  the  mountain,  the  conglomerate  and 
sandstone,  are  fractured  in  all  directions,  and  are 
recemented  by  a  later  infiltration  of  silica. 

Tlie  sedimentary  rocks  of  the  White  Hawk  area  are 
tilted,  but  otherwise  unaffected,  except  perhaps  by  the 
develnj)ment  of  a  few  fractures,  the  position  of  which  is 
very  hard  to  determine. 

G.  The  Ijifru.^fon  of  the  Devonian  (ha nit e  of  Granite 
Tor. — The  plutonic  mass  of  granite  at  Granite  Tor 
intruded  at  a  date  later  than  the  crushing  of  the  older 
rocks  of  the  district.  It  is  a  granite  which  is  distinctly 
more  acidic  in  composition  than  the  members  of  the  older 
igneous  series.  But  still  more  marked  than  the  difference 
of  composition  is  the  freedom  from  signs  of  crushing  in  this 
more  acid  granite. 

T  was  not  able  on  this  visit  to  examine  in  detail  the  rela- 
tion of  this  granite  to  the  remainder  of  the  rocks  of  Mt. 
Farrell  and  the  neis^hbouring  districts.  However,  in  my 
opinion,  it  is  more  than  probable  that  the  outcrop  at 
Granite  Tor  is  merely  one  point  where  the  agents  of  denu- 
dation have  laid  bare  portion  of  a  huge  granitic  mass  which 
possesses  in  depth  unbroken  continuity. 

We  do  know  of  the  outcrop  of  an  entirely  similar  granite 
at  several  other  points,  namely  at  Cox's  Bight,  Heems- 
kiik,  the  Meredith  Range,  TTampshire  Hills,  and  the  Dove 
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River.  Moreover,  at  the  Reiiison  Bell  Mine,  near  Rose- 
bery — a  locality  intermediate  between  the  points  where  the 
granite  outcrops — there  are  tourmaline-bearing  quartz 
porphyry  dykes.  In  the  same  neighbourhood,  at  the  Cole- 
brook  Mine,  there  occur  the  borosilicate  minerals  axinite, 
datolite,  and  danburite.  These  occurrences  both  point  to 
the  existence  of  the  granitic  mass  below  the  surface.  For 
the  tourmaline  quartz  porphyry  dykes  are  the  apophyses 
of  such  a  mass,  and  the  borosilicates  are  beyond  doubt  the 
result  of  the  reaction  on  the  country  rock  of  the  boric 
emanations  given  off  from  a  cooling  granitic  magma. 

From  this  it  appears  that  the  Mt.  Farrell  district  is 
underlaid  in  -depth  by  the  granite  which  appears  to  the  east 
at  Granite  Tor  and  to  the  west  at  the  Meredith  Range  and 
Heemskirk.  And  the  existence  of  the  mica  schists  lapping 
over  the  granite  on  the  sides  of  Granite  Tor  supports  this 
view.  For  these  mica  schists  appear  to  be  sediments  of 
varying  grain  altered  by  contact  metamorphism,  and  the 
granite  dips  under  them  where  I  investigated  the  junction 
of  the  two  rocks  on  the  western  flanks  of  Granite  Tor. 

The  period  of  the  intrusion  of  this  deep-seated  mass  of 
granite,  which  has  certainly  liberated  the  mineralizers  and 
given  rise  to  the  ore  deposits  at  the  localities  abovenamed, 
must  have  been  later  than  the  Upper  Silurian  and  previous 
to  the  Permo-Carboniferous. 

In  deciding  this  matter  of  age,  it  is  necessary  to  regard 
the  various  outcrops  of  this  uncrushed  granite  as  outcrops 
of  a  single  geological  unit.  For  my  part,  I  consider  that 
we  are  justified  in  doing  so.  The  evidence  regarding  the 
age  is  conclusive,  and  may  -be  briefly  cited  under  three 
heads*.' 

(1)  The  rocks  of  greater  age  than  the  Upper  Silurian 

are  folded  and  rendered  schistose  by  the  dis- 
turbance of  the  region.  The  granite  in  question 
is  free  from  such  foliation. 

(2)  The   granite   is   known    to    be    intrusive    into    the 

ultrabasic  igneous  rocks  of  the  gabbro, 
pyroxenite,  and  serpentine  types  at  Trial 
Harbour.  These  ultrabasic  rocks  are  intrusive 
into  the  Upper  Silurian  strata  at  Heazlewood 
and  Zeehan.  The  granite  and  gabbro  may  pos- 
sibly be  two  extremes  of  differentiation  of  one 
original  magma  ;   and  the  granitic  veins  in  the 

•  See  G.  A.  Waller :  "  Report  on  the  Zeehan  Silver- Lead  Mining 

Field,  1904,"  p.p.  11  and  12. 
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serpentine  may  be  the  result  of  final  stages  in 
the  consolidation  of  the  one  main  mass.     How- 
ever,  even   if   this   is    so,    the     gabbro-granite 
magma  has  intruded   into  strata  known    from 
fossil   evidence   to   be   of   Upper   Silurian    age. 
Also,  the  granite  intrudes  into    the    peculiar 
sandstone,   which   has   been   called   the    **  pipe- 
stem  "    or    "  fucoid  "    sandstone,    at   the    Dove 
River,  and  the  River  Forth,  in  the  Middlesex 
district. 
(3)  On  the  other  hand,  the  granite  is  not  intrusive 
into     the     Permo-Carboniferous     strata,      but 
exists  in  the  form  of  rounded   pebbles    as    a 
constituent     of     the     conglomerates     of     that 
system ;    and  at  Ben  Lomond  the  Permo-Car- 
boniferous strata  have   been   observed   to    rest 
upon  the  denuded  surface  of  the  granite. 
7.  The  Period  of  the  Deposition  of  the  Ores. — After  the 
main  period  of  crushing  of  the  country  rocks  of  the  field 
came  the  filling  of  the  fissures,  which  were  either  already 
prepared  for  the  impregnation  by  the  previous  crushing, 
or  were  superinduced   upon   the  crushed   rocks    by     later 
stresses.     We  know  that  this  filling  of  the  fissures  was  of 
later  date  than  the  crushing,  as  we  find  fragments  of  the 
crushed  rocks  cemented   into  the  uncrushed   lode   matter. 
Yet   bv   this  statement   it   is   not   intended   to   convey    the 
impression  that   all   movement  had  ceased  at  the  time   of 
the  filling  of  the  iissures.     For  it  will  be  seen  later  that 
the  lodes  themselves  show  signs  of  movements  which  have 
brecciated  their  metallic  contents. 

The  filling  of  the  fissures  must  have  taken  place  at  more 
than  one  period,  for  there  seem  to  be  two  distinct  types 
of  vein-stufi^. 

The  first  impregnation  appears  to  have  been  a  siliceous 
one,  and  to  have  produced  quartz-veins  free  from  metallic 
minerals  other  than  iron  pyrites. 

Later,  there  must  have  been  still  further  strains 
developed  in  the  rocks  of  the  district,  and  a  fresh  set  of 
fractures  resulted.  Some  of  these  cut  across  the  original 
quartz-filled  fissures,  as  may  be  seen  in  the  section  exposed 
by  the  open-cut  of  the  North  Mt.  Farrell  Mine.  It  is  to 
this  later  filling,  with  its  prevalent  gangue  of  iron  carbon- 
ate, that  the  productive  lodes  are  due. 

The  age  of  the  fissure-filling  I  believe  to  be  that  of  the 
intrusion  of  the  Devonian  granite;  and  I  believe  the 
introduction  of  the  metallic  ores  to  be  due  to  the  intrusion 
of  that  mass.     It  is  now  a  firmly  established  fact  that  the 
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later  stages  of  the  consolidation  of  a  deep-seated  mass  of 
granitic  composition  are  accompanied  by  the  emission  of 
highly  heated  vapours,  which,  under  such  conditions  of 
high  temperature  and  pressure,  have  the  power  of  holding 
in  solution  metallic  compounds. 

On  their  expulsion  from  the  igneous  rock,  and  during 
their  ascent  into  the  upper  regions  of  the  earth's  crust, 
they  experience  a  fall  of  temperature  and  pressure  which 
eventually  suffice  to  cause  precipitation  of  the  metallic 
contents  in  the  channels  which  arc  serving  at  the  time  to 
carry  the  vapours  or  solutions  upwards. 

It  is,  I  believe,  to  the  Devonian  granite  that  we  must 
look  for  the  immediate  source  of  the  metallic  compounds 
of  the  Mt.  Farrell  district;  and  the  age  of  the  impregna- 
tion is  therefore  that  of  the  final  stages  of  the  granitic 
intrusion. 

8.  The  Events  subsequent  to  the  Formation  of  the 
Lodes. — The  events  of  later  date  than  the  vein-filling, 
which  have  modified  the  geology  of  the  district,  are  two 
in  number:  — 

(1)  Further  movements  have  taken  place  between  the 

already  fractured  segments  of  the  crust.  These 
readjustments  have  modified  the  structure  of 
the  lodes  themselves,  since  the  former  fissures 
have  remained  planes  of  weakness,  and  the 
strains  have  been  relieved  by  their  reopening 
and  the  differential  movements  of  the  walls. 

(2)  Surface  agencies  have  operated  on  the  region,  and 

carried  away  much  material,  and  deposited  the 
river  alluvials.  These  agencies  have  not  been 
uninterrupted  by  movements  of  deep-seated 
origin,  for  we  find  the  older  river  flats  cut  into 
by  the  warping  of  the  region  since  their  forma- 
tion, with  the  consequent  revival  of  the  cor- 
rosive power  of  the  streams. 

v.— ECONOMIC     GEOLOGY. 

(1) — The  Relation  of  the  Oue-bodies   to  the  Several 

Rock  Types. 

When  any  one  single  mining  property  on  the  Mt.  Far- 
rell field  is  considered  apart  from  the  surrounding  leases 
it  may  appear  that  the  ore-bodies  are  restricted  to  a  cer- 
tain lithological  group. 

In  other  words,  the  nature  of  the  country  rock  may 
appear  to  have  influenced  the  lode  in  the  several  particu- 
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lars  of  width,  mineral  composition,  richness,  or  even  posi- 
tion. 

It  is  a  matter  of  most  vital  importance  to  the  field  that 
this  matter  should  be  carefully  considered. 

The  guidance  of  the  present  development  work  on  the 
mines  is  not  the  only  point  at  issue.  The  whole  feature 
of  the  district,  and  the  further  prospecting  for  the  yet 
undiscovered  lodes,  are  concerned  with  the  correct  inter- 
pretation of  the  geology  of  the  known  parts  of  the  field. 

And  in  the  examination  of  these  known  facts  it  is 
absolutely  necessary  to  regard  the  field  as  a  whole.  The 
several  properties  are  dealt  with  separately  in  a  later  part 
of  this  report,  and  their  particular  features  noted.  At 
present  the  matter  of  the  lode  phenomena  exhibited  by 
the  field  as  a  whole  will  be  discussed,  and  the  changes  in 
the  composition  and  structure  of  any  one  single  lode  at 
different  points  along  its  course  taken  into  consideration; 
for  the  boundaries  marking-out  the  mining  sections  are 
artificial,  and  have  no  place  in  the  general  discussion  of 
natural  phenomena. 

This  matter  may  seem  perfectly  obvious,  and  not  worthy 
of  mention ;  yet  it  is  owing  to  an  exaggeration  of  the  value 
of  local  phenomena,  and  the  attempt  to  make  these  of 
general  application,  that  no  little  energy  and  capital  have 
been  fruitlessly  expended  on  the  Mt.  Farrell  field. 

It  is  an  old-established  view  held  by  many  mining  men 
that  the  metallic  contents  of  ore  deposits  have  a  genetic 
relationship  to  the  country  rocks  with  which  they  are 
associated. 

The  practical  aspect  of  this  statement  means  that  if 
the  country  rock,  which  is  usually  of  great  extent  as  com- 
pared with  the  lodes  enclosed  in  it,  and  easily  found,  be 
sufficiently  diligently  searched,  the  possibilities  of  the  dis- 
covery of  lodes  are  great ;  and,  moreover,  it  is  held  that  in 
some  classes  of  country  rock  lodes  of  one  composition  will 
be  found,  and  in  other  rocks  there  will  be  lodes  of  different 
composition. 

It  does  not  seem  possible  to  separate  this  view  from  the 
idea,  even  if  no  actual  expression  is  given  to  it  in  so  many 
words,  that  the  country  rock  is  responsible  for  the  forma- 
tion of  the  lodes;  that  is  to  say,  that  by  the  action  of 
some  {process  or  processes  the  country  rock  has  actually 
provided  the  metallic  contents  of  the  lode.  The  ore-bodies 
are  thus  thought  to  be  merely  the  metallic  contents  of  their 
country  rocks  gathered  together  in  a  concentrated  form. 

And  there  are  many  occurrences  of  the  metallic  ores 
that    lend    colour   to   this   view,   and    which   will    lead    the 
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prospector  astray  unless  he  is  careful  to  distinguish 
between  the  great  classes  of  the  country  rocks  enclosing 
within  their  boundaries  the  metallic  minerals  sought  by 
the  miner,  viz. :  — 

(a)  The  country  rock  which  is  part  and  parcel  of  the 

same  rock-mass  from  which  the  ores  also  have 
been  derived,  i.e.,  which  has  certain  definite 
genetic  relationships  with  the  ores. 

(b)  The  country  rock  which  has  had  fissures  formed 

in  it  by  the  action  of  internal  or  external 
causes,  or  which  has  from  the  time  of  its  forma- 
tion held  certain  cavities  which  may  act  in 
the  same  way  as  superimposed  fissures. 

These  cavities,  in  this  class  of  associated 
country  rocks,  supply  only  the  empty  place  for 
the  lode-filling,  which  is  introduced  from  with- 
out in  solution.  These  solutions  are  now  gener- 
ally admitted  to  be  ascending  hot  solutions 
similar  to  those  which  appear  at  the  surface 
in  volcanic  regions,  or  which  have  been  tapped 
by  mining  operations. 

That  they  derive  their  aqueous  content,  their 
heat,  and  the  metallic  salts  in  solution  from 
some  deeply  seated  igneous  rock  is  now  also 
admitted  by  most  mining  geologists. 

The  deposition  of  the  metallic  ores  in  the 
cavities  through  which  these  solutions  circu- 
late on  their  ascent,  is  due  to  definite  physical 
and  chemical  laws ;  the  chief  causes  of  precipi- 
tation being  the  decrease  of  the  temperature 
of  the  solutions  in  their  ascent,  and  the  lessen- 
ing of  the  pressure  to  which  they  are  subjected. 

(c)  The  country  rock  which  has  has  held  disseminated 

through  its  mass  a  certain  small  proportion 
of  some  metallic  compound,  and  from  which 
meteoric  waters  have  leached  out  the  metallic 
content,  once  widely  disseminated,  and  have 
redeposited  it  in  more  concentrated  form  in 
the  larger  cavities  or  fissures. 

When  once  the  prospector  has  realised  that  these  several 
classes  exist,  he  must  learn  to  interpret  the  phenomena  of 
the  field  with  which  he  is  concerned,  and  to  decide  the  class 
to  which  the  ore  deposits  of  the  district  belong;  for  the 
l^esis  of  the  lodes  is  the  most  important  point  to  be 
decided  when  future  operations  are  being  planned. 
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Applying  the  above  generalities  to  the  case  of  the  Mt. 
Farrell  lodes  and  their  surroundings:  The  relationship 
cannot  be  that  of  the  first  class  above  mentioned,  in  that 
we  find  lodes,  whose  general  similarity  will  be  indicated 
later,  occur  in  rocks  of  widely  different  origin,  viz.,  the 
slates  which  are  undoubted  sediments,  and  the  porphyries 
or  their  derived  schistose  types  which  are  certainly  of 
igneous   origin. 

Although  the  occuirences  of  tin  and  some  other  ores, 
and  perhaps  even  some  silver-lead  ores,  are  of  this  charac- 
ter, the  lodes  of  Mt.  Farrell  cannot  possibly  be  considered 
to  bear  this  relationship  to  the  rocks  within  which  they 
are  contained. 

It  remains  then  to  decide  between  the  other  two  types  . 

The  criteria  by  which  we  are  able  to  judge  whether  tk« 
lode-material    was   introduced    from    without,   or   wheth 
it  was  gathered  together  from  within  the  enclosing  rocl 
mass,  are  several. 

Of  greatest  importance  for  this  purpose  are  a  series 
exact  analyses  to  determine  the  amount  and  distribute 
of  the  metals  in  the  country  rock,  and  the  state  in  whi 
they  exist  there;  that  is  to  say,  whether  the  metal  is 
sent  uncorabined,  or  in  combination  with  sulphur,  or  a- 
constituent  of  the  rock-forming  silicates.     This  work 
not  been  attempted  with  regard  to  the  field  in  questic 
but  extremely  valuable  and   laborious  chemical   work 
been  performed  on  other  mining  fields,  from  which  gen 
conclusions  have  been  drawn. 

The  great  majority  of  metalliferous  lodes  may,  by         the 
application    of    tliese    methods,    be    shown    to    owe    t_    lieir 
metallic  content  to  the  introduction  of  the  material  ^^ row 
sources  outside  of  the  immediately  enclosing  rocks.       This 
is  a  general  statement  that  is  applicable  to  most  ore  v  ^ns, 
and    the   so-called    "  lateral    secretion  "    theory    canno^t    be 
made   applicable    to    more   than    very    few    mineral    occur- 
rences. 

In  the  disproving  of  the  views  of  the  believers  in  lateral 
secretion,  the  most  elaborate  work  that  has  been  done  was 
performed  at  Freiberg,  whose  lodes  offer  several  points  of 
similarity  in  composition  to  those  of  Mt.  Farrell. 

In  making  the  above  general  statements  it  is  assumed 
that  the  lodes  of  Mt.  Farrell  do  not  differ  as  regards 
origin  from  those  of  other  similar  mining  fields. 

There  are  certain  other  features  presented  by  the  lodes 
and  the  country  rocks  which  point  to  •  their  mutual 
independence. 
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Lodes  of  the  same  character,  possibly  even  different 
portions  of  the  same  lode,  are  found  to  occur  in  both  the 
massive  felspar  porphyry  and  the  schistose  porphyroid  on 
the  south  side  of  the  Murchison  River.  Whether  the  lode 
that  is  now  being  prospected  by  the  Thomas'  Blocks  Com- 
pany extends  northward  into  the  slate  belt  is  not  deter- 
mined so  far.  If  it  does,  the  example  taken  becomes  still 
more  instructive,  and  proves,  for  that  part  of  the  district 
at  least,  that  lodes  are  not  restricted  to  the  igneous  rock 
and  its  derived  schist. 

We  know,  for  the  more  northerly  part  of  the  field,  that 
the  productive  lode  of  the  Murchison  River  Mine  is  in 
the  porphyroid,  and  those  of  the  North  Mt.  Farrell 
mines  are  in  the  slate. 

It  is  true  that  in  the  case  of  the  Murchison  River  Mine 
the  presence  of  the  porphyroid  seems  to  be  necessary  for 
the  existence  of  the  lode.  This  is  one  of  the  cases  which 
calls  for  further  investigation. 

In  a  later  portion  of  this  report  it  will  be  seen  that  the 
Murchison  River  lode  is  one  the  strike  of  which  varies 
considerably  from  that  of  the  other  lodes  of  the  field,  and 
the  course  of  which  cuts  obliquely  across  a  narrow  belt 
of  porphyroid  enclosed  within  the  slate.     The  productive 
wcme  in  the  lode  is  restricted,  as  far  as  has  yet  been  deter- 
mined by  mining  operations,  to  the  zone  which  is  enclosed 
between    walls    of    porphyroid.     The    lode-fissure    extends 
beyond   the  porphyroid  band  on   both  the   northern   and 
southern  side;   but  it  has  obviously  pinched  at  each  end, 
and  the  small  amount  of  prospecting  work  done  in  these 
two  directions  has  not  yet  disclosed  an  ore  body  of  suffi- 
cient size  to  be  payable. 

Yet  the  lode-channel  is  continuous,  and  galena  is  visible 
On  its  track,  as  well  as  the  siderite  which  so  commonly 
Accompanies  the  lead  ore  on  this  field. 

With  regard  to  these  phenomena,  the  writer  is  strongly 
of  the  opinion  that  the  existence  of  the  broad  ore-shoot 
in  the  porphyroid  and  the  relatively  narrow  track  of  the 
Ore  in  the  slate  is  due,  not  to  the  difference  in  composi- 
%.ion  between  the  two  rocks,  but  to  the  difference  in  the 
%>ehaviour  of  these  rocks  when  they  were  subjected  to  the 
strains  which  resulted  in  the  fissure  now  traceable  by  it-s 
^re-filling  and  the  development  of  characteristic  minerals 
«long  its  course. 

There  are  no  two  rock-masses  of  the  earth's  crust  which 
can  be  expected  to  behave  in  exactly  the  same  way  under 
strains  sufficient  to  produce  deformation ;  and  in  this 
case    the    physical    dissimilarity    between  the  two   rocks 
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is  considerable.  The  porphyroid  at  this  spot  is 
a  very  massive  type,  with  few  of  the  markedly  schistose 
characters.  It  appears  to  have  broken,  under  the  deform- 
ing stresses,  along  a  plane,  in  the  same  way  as  a  brittle 
object  might  break   if  submitted  to  such  treatment. 

But  in  the  case  of  the  slate,  the  trace  of  fracture,  though 
quite  distinct,  is  not  clean  cut  as  in  the  porphyroid ;  it  is 
rather  a  fracture  zone.  Moreover,  the  two  walls  of  the 
fracture  appear  to  be  different  in  the  two  rocks  where 
the  lode  is  in  porphyroid ;  the  alteration  of  the  country 
rock  and  its  impregnation  with  the  lode-matter  is  slight 
and  the  wall  is  clean.  On  the  other  hand,  the  slate  carries 
the  lode-material  disseminated  through  it  beyond  the 
actual  fracture. 

All  this  evidence  points  to  the  fracture  having  been 
one  of  actual  displacement  when  it  was  formed  in  the 
porphyroid,  and  to  its  having  been  a  "  distributive  "  break 
in  the  slate ;  that  is  to  say,  although  the  total  result  may 
have  been  the  same,  the  single  fracture  has  its  place 
taken  by  an  elaborate  system  of  minute  dislocations. 
This  fracturing  was  of  prior  date  to  the  utilization  of  the 
cavities  by  the  metalliferous  solutions. 

The  nature  of  the  fractures  has  undoubtedly  had  a 
great  influence  in  governing  the  distribution  of  the  circu- 
lating metal-bearing  solutions ;  but  beyond  this  the  influ- 
ence of  the  country  has  not  been  effective  in  the  control 
of  ore-deposition. 

Another  case  that  calls  for  investigation,  as  it  seems  to 
have  given  rise  to  a  belief  that  change  of  country  has 
been  accompanied  by  change  of  the  lode-filling,  is  that  of 
the  copper  lode  exposed  by  trenches  on  the  northern  sec- 
tion  of  the   Mackintosh   leases. 

This  occurrence  of  copper  is  situated  in  the  narrow  belt 
of  pale-coloured  clay  schist  very  close  to  the  slate  bound- 
ary. Now,  in  the  same  mining  section  in  the  south-west 
corner  the  slate  contains  the  galena  lodes  which  have  been 
worked,  off  and  on,  by  tribute  parties;  and  in  this  case  the 
pale  clay  schist  lies  a  little  to  the  west  of  the  lodes,  so 
that  the  impression  is  given  that  the  lead  lodes  are  pre- 
sent in  the  slate  and  the  copper  in  the  clay  schist. 

I  regret  that  no  work  has  been  done  to  try  and  expose 
the  geological  structure  between  the  tw^o  occurrences  men- 
tioned. Still  I  am  of  the  firm  belief  that  they  are  both 
on  one  and  the  same  lode-fissure,  and  that  this  lode-chan- 
nel traverses  at  a  very  small  angle  the  junction-line 
between  the  clay  schist  and  the  slate. 
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The  occurrences  spoken  of  are  directly  in  the  line  of 
several  other  outcrops,  and  it  seems  to  me  more  thaur 
probable  that  the  series  are  on  a  continuous  fracture 
system. 

As  regards  the  change  of  composition  of  the  lode-filling 
with  the  change  of  country,  the  alteration  is  neither  so 
abrupt  nor  so  considerable  as  is  generally  thought. 

All  through  the  field  there  is  present,  in  constant  asso- 
ciation with  the  galena,  a  certain  amount  of  copper  pyrites. 
In  all  the  mines  it  is  noticeable,  and  at  times  is  found  in 
considerable  bunches,  even  in  a  mine  so  free  from  other 
metallic  minerals  than  galena  as  the  North  Mt.  Farrell. 

The  same  variation  in  the  lode-filling  is  noticeable  with 
respect  to  other  minerals,  namely,  in  the  distribution  of 
zinc-blende  and  the  antimonial  ores. 

The  inference  to  be  drawn  from  these  local  concentra- 
tions of  one  or  other  of  the  metallic  minerals  is  that  from 
point  to  point  along  one  lode-channel  or  along  the  general 
line  of  fissuring  in  the  district  there  have  been  variations 
in  the  relative  proportions  of  the  different  metallic  ele- 
ments present  in  the  solutions  which  have  brought  the  ores 
into  the  fissures ;  and  these  variations  have  occurred 
during  the  primary  filling  of  the  fissures,  and  are  not 
secondary  phenomena  caused  by  the  leaching-out  from  the 
lodes  of  one  or  more  other  mineral  constituents,  for  the 
variations  are  noticeable  where  the  lodes  are  perfectly 
free  from  all  signs  of  weathering,  leaching,  or  secondary 
deposition. 

The  common  feature  shared  by  both  the  copper  and  lead 
deposits  on  the  Mackintosh  northern  section  is  the  develop- 
ment of  siderite  as  a  gangue  mineral.  This  fact  affords 
additional  evidence  that  the  mineral-bearing  solutions  in 
each  case  have  been  of  the  same  character,  although  the 
proportion  of  the  metals  present  has  varied. 

And  still  more  conclusive  is  the  fact  that  in  the  south- 
west corner  of  the  Farrell  Blocks  section,  north  and 
adjoining  the  Mackintosh  property,  there  is  a  lode-forma- 
tion which  I  take  to  be  the  continuation  of  this  same 
series,  and  in  which  both  galena  and  copper  pyrites  occur. 
Here  the  lead  content  seems  to  be  once  more  asserting 
itself,  and  is  noticeable  further  north  on  the  Farrell 
Blocks  property,  and  in  the  section.  No.  2909,  further  north. 

Again,  it  should  be  pointed  out  here  that  in  the  case 
of  the  prospecting  work  that  has  been  done  on  the  Tulli- 
bardine  property  a  few  miles  further  north,  the  same  alter- 
nations of  lead   and   copper   ores   are   to   be   found ;    and 
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some  parts  of  this  area  show  both  lead  and  copper  occur- 
ring together. 

Where  the  two  metals  seem  most  cleanly  separated  from 
each  other  on  the  Tullibardine  lease,  the  country  rock  is  the 
same — the  pale  clay  schist. 

With  this  evidence  of  actual  facts  of  occurrence  before 
us,  the  control  of  the  country  rock  on  the  lode-filling  can 
be  hardly  appreciable,  as  regards  primary  ore-deposition; 
and  the  Mt.  Farrell  district  does  not  show  any  feature 
which  is  not  open  to  question  in  favour  of  the  interrela- 
tion of  the  lodes  and  the  walls  enclosing  them. 

Before  leaving  this  subject  there  remains  the  question 
as  to  whether  the  silver  content  of  the  galena  in  the  White 
Hawk  Mine  is  affected  by  the  fact  that  the  lode  is  in 
limestone  country.  I  have  heard  it  stated  on  the  field 
that  a  high,  or  even  average,  silver  content  could  hardly 
be  expected  on  account  of  the  presence  of  limestone,  and 
parts  of  the  Zeehan  field  were  mentioned  as  affording 
similar  instances. 

This  has  been  recorded  by  Mr.  Waller,  in  his  report  on 
the  Zeehan  field  (page  17). 

It  is  a  question  which  requires  a  good  deal  of  detailed 
investigation  before  any  explanation  can  be  given  of  the 
phenomena.  As  regards  the  White  Hawk  property,  the 
ore  from  which  low  silver  returns  were  obtained  is 
thoroughly  oxidised,  and  the  progress  of  weathering  may 
alone  account  for  a  relative  impoverishment  in   silver. 

There  is  no  doubt  but  that  the  silver  content  of  the 
ore  would  be  removed  more  rapidly  than  the  lead  by- 
oxidation  and  leaching ;  and  I  have  seen  assays  of  th( 
White  Hawk  galena  which  are  of  normal  tenor.  Whethei 
these  show  the  average  value  of  the  ore  remains  to  b< 
seen.  At  least  some  of  the  ore  is  not  below  the  average  oj 
the  field,  and  it  may  prove  that  the  low  values  obtaine< 
from  the  gossans  are  due  to  weathering ;  and  in  limeston« 
country  it  is  well  known  that  oxidation  proceeds  to 
very  much  greater  depth  than  in  other  rocks  less  perm4 
able  to  meteoric  water. 

(2) — The  Ore  Bodies  of  Mt.  Farrell. 

It  is  found  that  metallic  ores  are  almost  invariably  dis 
covered  grouped  together  in  certain  definite  association 
with  each  other,  and  with  certain  characteristic  gangu 
minerals.  These  constant  associations  give  a  few  well- 
defined  paragenetic  groups  or  lode  types.  And  the  lodes- 
of  Mt.  Farrell,  while  differing  among  themselves,  conform, 
strikingly  to  some  of  the  well-known  lode  types. 
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A. — LEAD    ORES. 

The  Spathic  Lead  Ores, 
Beck  defines  this  type  in  the  following  words* :  — 

*'  In  this  class  the  gangue  consists  essentially  of  the  car- 
bonates, calcspar^  brownspar,  rhodochrosite,  siderite,  and 
quartz.  The  ore  minerals  are  argentiferous  galena,  argeSat- 
iferous  sphalerite,  and  less  often,  pyrite,  marcasite,  tetra- 
hedrite,  both  with  and  without  silver,  together  with  high- 
grade  silver  ores,  especially  ruby  silver  and  argentite. 

"  The  structure  is  usually  imperfect,  and  but  seldom 
well  branded.  The  ore  minerals  frequently  occur  sprinkled 
through  the  gangue/' 

It  is  to  this  type  that  the  main  producing  lodes  of  the 
district  belong.  The  lodes  that  have  been  worked  on  the 
Mackintosh  property,  the  North  Mt.  Farrell  and  the  Mt. 
Farrell  leases,  all  conform  closely  to  the  type. 

The  only  feature  in  which  these  lodes  differ  at  all  from 
the  description  of  the  general  type  is  this — that  there  is 
uniformly  present  in  the  lead  ores  a  certain  amount  of 
copper  pyrites,  and  more  of  the  copper  than  the  iron 
pyrites. 

This  copper  pyrites  is  sometimes  very  prominent  in 
bunches,  but  usually  occurs  as  small  irregular  blebs  scat- 
tered through  the  lode. 

On  the  south  side  of  the  Murchison  River  the  same 
general  lode  type  is  the  characteristic  one,  and  the  ore 
of  Thomas'  Blocks  shows  the  features  best. 

The  Tullah  Mine  exhibits  a  difference  of  lode-structure 
that  may  seem  to  mask  its  mineral  composition,  but  the 
same  lode  type  is  undoubtedly  represented. 

To  the  north  of  the  main  productive  area,  the  type 
again  recurs  where  the  lead  is  found  on  the  Tullibardine 
property. 

With  regard  to  the  gangue  minerals  that  are  associated 
with  the  galena  the  carbonates  are  practically  always 
strongly  predominant.  (Reference  is  being  made  here  to 
the  lead  lodes,  not  to  the  barren  siliceous  quartz  reefs.) 

There  is  usually  a  little  silica  either  restricted  to  a  cer- 
tain zone  or  in  irregular  veinlets  and  bunches  in  the 
gangue. 

The  carbonate  mineral  is  usually  siderite,  but  minor 
amounts  of  calcite,  dolomite,  and  intermediate  varieties 
like  ankerite  also  occur. 


•  Weed'tf  fmnslation  :  "  The  Nature  of  Ore  Deposits,"  Vol.  I.,  p.  243. 
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These  carbonates  containing  less  iron  are  noticeably 
present  inhere  the  enclosing  walls  are  freer  from  iron^  as 
where  the  lodes  traverse  the  pale  clay  schist  or  the  porphy- 
roid. 

The  proportion  of  lead  to  zinc  sulphide  varies  very 
much  in  even  the  same  mine ;  yet  zinc-blende  is  not  such  an 
important  mineral  as  in  the  sulphidic  ore  of  the  Mur- 
chison  River  Mine. 

Of  the  antimonial  ores  there  seems  to  be  a  very  irregu- 
lar distribution.  They  occur  rather  in  pockets  and 
bunches  in  a  lode,  the  general  character  of  which  is  quite 
normal.  These  bunches  usually  afford  high  returns  on 
account  of  the  fahl-ore,  which  carries  silver,  as  a  rule. 
The  occurrence  of  this  class  of  ore  seems  most  common  in 
the  Central  Farrell  and  the  Murchison  Extended  (lately 
North  Murchison)  leases,  Sections  1980  and  1075. 

I  have  been  informed  that  ruby  silver  ore  has  been  seen 
at  various  times  in  small  amount  on  several  of  the  mines 
but  did  not  meet  with  any  specimens  during  my  examina- 
tion of  the  field. 

At  Thomas'  Blocks  there  occurs,  in  addition  to  the 
carbonates,  a  small  amount  of  white  and, purplish  fluoiite 
on  the  walls  of  the  lode. 

The  Pyrific  Lead  Deposits. 

Beck's  description  of  the  type  is  this* :  — 

"  In  the  pyritic  lead  veins,  quartz,  galena,  sphalerite, 
pyrite,  arsenopyrite,  and  chalcopyrite  are  most  abundant. 
As  accessory  constituents  of  the  gangue  we  have  horn- 
stone,  jasper,  ferruginous  quartz,  calcspar,  siderite ;  more 
rarely,    brownspar   and    chlorite  .     .     The    vein-filling 

has  a  prevailingly  massive  structure,  in  which  the  vein 
minerals  occur,  either  commingled  or  in  separate  compact 
masses.  More  rarely  the  ingredients  are  arranged  in 
bands." 

To  this  description  the  ore  of  the  Murchison  River 
Mine  answers  almost  in  every  particular.  In  addition  to 
the  sulphides  mentioned,  pyrrhotite  is  common.  The 
blende  seems  the  most  abundant  of  the  sulphides,  but  the 
others  all  appear  predominant  in  various  parts  of  the  lode. 

Among  the  gangue  minerals  there  is  usually  a  little 
siderite  near  the  walls,  but  it  is  inconsiderable;  and  in 
one  spot  in  the  centre  of  the  formation  there  was  a  small 

*  We«*<l's  tran^ilation  :  '' Th»*  Nature  of  Ore  Deposits,"  Vol.  I.,  pp.  235 

and  230. 
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■clean    pocket    of    barytes.     The   ore   also   carries   gold    in 
small  amount. 


Other  Occurrences  of  Lead  Ores, 

Here  and  there,  on  the  south-eastern  portion  of  the  field 

occurrences  of  galena  associated  with  chalcopyrite,  and 

no  traces  of  walls  are  visible.     The  country  rock  is  chlorit- 

ized   quartz   keratophyre   or   quartz   felsite,   and   the   ore 

-occurs  as  scattered  blebs  in  the  rock. 

These  deposits,  as  far  as  can  at  present  be  determined, 
do  not  seem  likely  to  produce  much  ore. 

Yet  another  type  of  occurrence  is  to  be  seen  on  the 
slopes  of  Mt.  Murchison,  on  Section  No.  2865,  where  the 
galena  is  associated  with  barytes  and  actinolite,  together 
with  calcite  and  quartz. 

This  may  possibly  correspond  to  the  type  of  veins  called 
by  Beck  the  *  barytic  lead  veins.'** 

"  In  this  class  of  veins/'  according  to  Beck,  ''  the  gangue 
Consists  of  predominant  barite,  with  fluorspar  and  quartz 
or  jasper,  besides  calcspar.  These  minerals  are  generally 
intergrown  in  a  remarkably  thin-banded  structure.  The 
barite  especially  occurs  in  finely-crystalline  crusts  (calc- 
l>arite) ;  the  fluorspar  in  diverse  tints,  but  mainly  green 
9knd  yellow.  The  ore  minerals,  which  either  form  thin 
cnniste  or  appear  sprinkled  through  the  gangue,  consist  of 
cu'gentiferous  galena,  often  developed  in  large  flakes, 
"pyrite  and  marcasite;  also  zinc-blende,  copper  pyrite, 
^ay  copper,  and  at  times  rich  silver  ores." 

In  the  occurrence  on  Section  2865  no  sign  of  fluorite 
was  seen.  However,  it  may  have  been  present,  as  there 
was  only  a  very  small  excavation  to  examine  at  the  time 
of  my  visit. 

The  gangue  is  a  mixture  of  quartz  and  barite,  and  iron 
pyrites  is  associated  with  the  galena.  Coarse  columnar 
actinolite  is  associated  with  the  gangue  on  the  borders 
of  the  metalliferous  area;  but  there  is  far  too  little 
done  on  the  work  to  determine  anything  more  than  the 
presence  of  the  minerals  mentioned. 

The  other  occurrence  of  lead  ore  is  that  between  Kit- 
«on's  workings  and  this  last-described  deposit.  The  galena 
occurs  as  fine  dust-like  particles  in  a  very  pure  barytes. 
There  is  no  sign  of  an  economically  valuable  lead 
deposit  here.  The  barite  is  treated  of  in  a  •later  portion 
of  this  report. 


•  We^'s  translation  :  "The  Nature  of  Ore  Deposits,"  Vol.  I.,  p.  258. 


B. — COPPER   ORES. 

The  Cupriferous  Veins, 

The  most  considerable  amount  of  copper  present  on  the 
Mt.  Farrell  field  is  found  in  veins  of  a  rather  strange  type, 
to  which  some  reference  has  been  already  made. 

In  the  opinion  of  the  writer,  they  are  closely  connected 
genetically  with  the  spathic  lead  ores,  and  are  due  to 
variations  in  the  composition  of  the  ore-bearing  solu- 
tions at  different  points  along  the  fracture  system. 

Both  quartzose  and  spathic  copper  ores  are  well-known 
types  found  in  many  parts  of  the  world.  The  occurrences 
at  Mt.  Farrell  resemble  to  some  extent  the  spathic  ores 
described  by  Beck  in  these  terms* :  — 

"  The  gangue  of  these  veins  includes  some  quartz,  but 
often  consists  chiefly,  and  sometimes  entirely,  of  various 
carbonates,  particularly  ironspar,  as  well  as  calcspar  and 
dolomite. 

"  Barite  is  very  common,  and  is  at  times  accompanied 
by  fluorspar.  The  ore  minerals  are  chalcopyrite,  bomite, 
glance,  tetrahedrite,  and  pyrite.  Cobalt  and  nickel  ores 
and  various  other  ores  also  occur  as  accessory  minerals.'' 

This  description  applies  to  parts  of  the  cupriferous 
bodies  at  Mt.  Farrell ;  but  the  usual  gangue  is  almost 
wholly  quartz  with  small  stringers  of  carbonate,  and  the 
primary  ore  is  almost  always,  if  i»ot  always,  chalcopyrite. 

If  the  views  stated  above  are  correct,  viz.,  that  these 
copper  occurrences  are  local  variations  from  a  somewhat 
similar  lead  type,  the  gangue  is  apt  to  become  very  much 
more  siliceous  where  the  copper  is  present. 

Both  the  Mackintosh  and  the  Tullibardine  ores  are 
strikingly  similar,  and  are  of  this  character:  In  imme- 
diate proximity  to  each,  galena  is  to  be  seen,  both  alone 
and  in  association  with  the  copper  pyrites. 

Unfortunately,  both  properties  are  but  little  developed, 
and  future  operations  will  afford  much  more  information 
on  this  subject. 

The  Dfsseminattd  Ore  of  the  South-eastern   Sections. 

The  Osborne  Blocks  and  the  more  southerly  sections 
show  several  minor  occurrences  of  ore  which  do  not  appear 
to  be  fillings  of  the  usual  types  of  fissures.  They  seem 
rather  to  be  lenses  of  ore  disseminated  through  the  some- 
what altered  country  rock. 

*  Weed's  translation  :  **  The  Nature  of  Ore  Deposits,"  Vol.  I.,  p.  226. 
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One  such  occurrence  on  the  Osborne  Blocks  is  in  imme- 
diate proximity  to  a  large  blow  of  hematite ;  but  whether 
the  two  have  one  origin  it  is  impossible  to  say. 

In  these  cases  the  copper  ore  is  almost  always  chalco- 
pyrite.  Some  bornite  is  present  at  times,  and  fine  specks 
and  facings  of  galena  are  usually  associated  with  the  cop- 
per. These  remarks  apply  to  the  occurrences  of  the 
Osborne  Blocks,  and  to  some  extent  to  the  small  pocket  of 
chalcopyrite  visible  on  the  slope  of  Little  Farrell  on  C. 
Thomas'  section.  In  the  latter  case  there  is  quartz  show- 
ing more  prominently  than  in  the  other  cases. 

On  the  northern  slopes  of  Mt.  Murchison  there  is 
another  of  these  hematite  blows  which  shows  stains  of 
copper  sulphate  where  it  has  been  cut  by  a  short  tunnel, 
and  the  neighbouring  porphyroid  is  flecked  with  green  spots 
of  malachite. 


C.  —  ORE  DEPOSITS  OTHER  THAN  THOSE  OF  LEAD  AND  COPPER. 

Between  Kittson's  workings,  in  the  section  now  charted 
in  the  name  of  L.  Jolly,  and  the  two  40-acre  sections,  there 
is  a  very  well  defined  reef  of  almost  pure  barite,  which 
seems  to  occupy  a  fissure  of  considerable  length. 

Its  possible  value  as  a  source  of  salts  of  barium  is  dealt 
with  later. 

At  Kittson's  workings.  Section  2829,  there  are  several 
small  veins  running  in  all  directions,  which  contain  a 
mixture  of  iron  and  copper  pyrites,  with  some  specular 
iron  ore.  In  addition,  at  one  spot  there  is  a  fair  quan- 
tity of  native  bismuth  and  a  small  amount  of  a  steel-grey 
sulphide  of  copper,  lead,  bismuth,  and  antimony — probably 
lillianite. 

Some  rich  silver  ore  is  stated  to  have  come  from  this 
spot.  The  mineral  containing  it  could  not  be  detected  in 
the  workings  at  the  time  of  my  visit. 

In  mentioning  other  ores  it  is  well  to  remember  that 
tin  ore  has  been  recovered  from  the  granite  of  Granite 
Tor  not  far  from  the  White  Hawk  Mine. 


D. THE    QUARTZ    REEFS. 

There  are  some  well-defined  barren  quartz  reefs  at  Mt. 
Farrell  which  have  caused  much  waste  of  time,  energy, 
and  capital  on  the  part  of  prospectors. 

By  very  many  on  the  field  they  are  still  regarded  as 
possible  sources  of  lead  ore,  and  this  idea  is  well  shown  in 
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the  term  "  main  lode  "  applied  to  one  of  these  reefs  on  the 
Mt.  Farrell  Mine. 

A  matter  of  great  importance  to  the  central  productive 
portion  of  the  Mt.  Farrell  field  is  the  correct  interpreta- 
tion of  these  quartz  reefs. 

Their  definition  is  usually  excellent,  as  they  occur 
for  the  most  part  in  the  slate,  which  readily  weathers 
away  from  the  reef  or  carries  numerous  **  floaters  "  of 
quartz  to  mark  their  presence. 

Their  horizontal  extent  is  considerable,  and  the  width 
sufficient  to  suggest  large  bodies  of  stone  in  depth ;  but 
it  is  their  relation  to  the  lead  ores  that  is  the  important 
point  to  decide. 

As  regards  age,  there  is  excellent  evidence  to  show  that 
the  lead  veins  are  of  later  date  than  the  quartz  reefs. 

Looking  at  the  face  of  the  open-cut  in  the  North  Mt. 
Farrell  Mine  from  the  north,  the  most  striking  feature 
is  the  clean-cut  intersection  of  the  quartz  by  the  lead  ore 
bodies.  The  "  horses "  of  mullock  left  standing,  in  the 
exploitation  of  the  ore,  are  belts  of  slate  traversed  by  very 
numerous  veins  of  quartz,  which  dip  rather  flatly  to  the 
west.  These  veins  seem  to  be  part  of  a  more  massive 
body  of  quartz,  which  is  seen  at  the  surface  in  more  solid 
form  a  little  further  north  (at  the  north  end  of  the  op>en- 
cut).  This  body  of  quartz  is  typical  of  the  others  on  the 
field  and  here  at  least  is  intersected  at  a  small  angle  by 
the  lead  ore  veins. 

The  quartz  reefs  being  older,  we  may  well  expect  them 
where  fractured  to  be  traversed  by  the  lead  ores,  and  to 
contain  lead  ores  where  this  later  impref/nation  has  taken 
place. 

This  is  well  shown  in  the  case  of  the  Mt.  Farrell  Mine, 
with  its  rich  shoots  of  ore  enclosed  in  quartz.  For  on  this 
latter  section  the  quartz  body  is  full  of  vughs,  partly  filled 
in  many  cases  with  crystalline  quartz.  A  long  line  of 
vughs,  connected  in  depth  with  the  main  fissure  by  which 
ascending  solutions  have  brought  up  the  metallic  com- 
pounds, seems  to  have  served  as  the  cavity  necessary 
for  the  deposition  of  the  ore.  Where  the  continuous 
line  of  ore-filled  vughs  joins  the  main  fissure,  or  how  it  is 
connected,  remains  as  yet  unknown.  The  facts  that  are 
certain  are — that  the  ore  is  entirely  surrounded  by  quartz; 
that  other  lines  of  empty  vughs  occur — empty,  because 
the  ascending  solutions  had  no  access  to  them  from 
below — and  that  where  the  lead  ore  occurs  siderite  is 
always  visible,  whereas  the  quartz  away  from  the  galena- 
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erite  veinlets  is  quite  barren,  and  contains  only  undi- 
ted  fragments  of  slate. 

rhe  same  phenomena  are  exhibited  by  similar  quartz 
fs  in  slate  on  the  sections  south-west  of  Thomas'  Blocks 
th  of  the  Murchison  River. 

Dhe  fractures  which  have  admitted  the  filling  of  quartz 
re  remained,  perhaps,  still  planes  of  weakness;  and 
ring  subsequent  Assuring  and  impregnation  a  fracture 
*allel  with  the  original  one,  or  even  coincident  with  it, 
(  formed  and  been  filled.  But  the  ore-filling  is 
a  totally  different  type  to  the  quartz  impregnation, 
i  the  characteristic  mineral  of  the  later  invasion  of 
terial  is  the  carbonate  of  iron. 

iVhether  the  minute  fissuring  of  the  porphyroid  and 
jpar  porphyry  previously  mentioned  is  a  part  of  the 
momena  of,  and  simultaneous  with,  the  filling  of  the 
ger  fissures  with  quartz  is  not  certain  from  the  evi- 
ice  gathered.  However,  on  the  Tullah  Mine  and  at  the 
Qgdon  the  silicified  igneous  rock  has  been  refractured 
1  penetrated  by  metal-bearing  veinlets ;  and  this  impreg- 
don  show  some  close  resemblance  to  the  secondary 
ing  of  the  bodies  of  quartz.  The  felspar  porphyry  has 
tserved  more  of  its  character  during  silicification  than 

slate;   for  the  quartz  reefs  seem  to  have  almost  com- 
tely  replaced  the  slate,  and  only  small   fragments  of 

latter  remain  here  and  there  embedded  in  the  solid 
irtz. 

E. — THE    IRON    ORES. 

rhere  is  a  considerable  amount  of  hematite,  of  both 
cular  and  compact  varieties,  in  many  parts  of  the  field. 
Lch  specular  ore  is  scattered  through  the  conglomerate 
the  Mt.  Farrell  crest  in  association  with  the  quartz 
nlets. 

rhere  is  on  the  north-western  flank  of  Little  Farrell  a 
isiderable  mass  of  the  older  schistose  conglomerate 
lost  completely  replaced  by  a  compact  red  hematite. 
>ther  very  massive  outcrops  appear  in  the  chloritized 
irtz  keratophyre  and  quartz  felsite  of  the  Osborne 
)cks;  and  yet  another  similar  to  these  is  the  porphy- 
d  on  the  northern  slope  of  Mt.  Murchison,  in  Section 
^0. 

k>  the  impregnation  of  iron  ore  is  of  later  date  than 
t  alteration  of  the  porphyries,  and  perhaps  of  later 
ye  than  the  conglomerate  of  the  mountain  ridge.  It  is 
tainly  younger  than  the  latter  if  the  impregnation  of 
the  rocks  has  been  simultaneous. 
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(3) — The  Distribution'  of  O&e  ik  the   Lodcb. 

The  internal  structure  of  all  the  lodes  of  the  field  is  in 
most  cases  very  complex,  and  the  ore  minerals  share  in 
the  complexity. 

At  times  there  is  a  distinct  banding  of  the  veins,  and 
usually  the  several  bands  are  parallel  to  the  general  direc- 
tion of  the  Unie.  The  clean  hand-picked  *  firsts  *  are 
obtained  from  these  portions  of  the  lodes.  But  any  one 
lode  t%'ill  often  shov/  br>th  the  banded  structure  and  a 
brccciated  structure  as  well  in  the  same  face;  and  the 
ore  in  this  crushed  portion  is  usually  scattered  through  the 
gangue,  and  the  mixture  constitutes  the  average 
*'  seconds." 

When  banded  there  is  not  a  noticeable  alternation  of 
ore  and  gangue.  It  is  rather  a  parallel  arrangement  of 
galena  of  varying  grain  in  the  majority  of  cases.  In  no 
case  did  I  observe  a  separation  of  galena  from  blende  in 
the  banded  portions  of  a  spathic  vein. 

The  galena  in  the  pyritic  vein  of  the  Murchison  River 
Mine  is  partly  as  clean  banded  ore,  which  is  sometimes 
well  over  a  foot  wide,  and  part  is  distributed  through 
the  other  sulphides. 

In  the  Mackintosh  southern  section,  where  J.  Geddes 
is  working,  the  clean  ore  forms  a  series  of  overlapping 
lenses  on  the  footwall. 

The  fahl-ore  is  irregularly  distributed  through  the 
lodes,  even  in  those  where  it  seems  more  common. 

The  copj)er  veins  show  an  even  more  patchy  distribution 
of  the  metal  through  the  gangue  in  the  small  faces 
exposed  by  present  workings. 

In  the  North  Mt.  Farrell  Mine,  of  which  the  work- 
ings are  the  only  considerable  ones  on  the  field,  there 
seemed  to  be  no  definite  pitcli  of  the  richer  shoots  of  ore. 

There  are  undoubtedly  shoots,  for  the  lode-fracture 
often  is  traceable  by  a  seam  of  pug  and  the  development 
of  sidorite  on  one  or  both  sides  in  the  slate  country 
beyond  the  point-  where  the  galena  is  present  in  sufficient 
amount  to  he  payable.*  This  is  shown  by  the  ''  No.  1 
lode"  of  the  North  Mt.  Farrell  Mine. 

Still,  the  workings  are  as  yet  shallow,  and  more  definite 
information  will  be  available  later. 


•  "  PayaMo  or»»  "  U  difficult  to  defino  for  these  mines.  It  may  bp  reason- 
ably stntt'c!  to  bf  ore  of  sm-li  jfradt*  that  from  12  to  15  tons  of  ore  will 
pivd  1  ton  of  galena  concentrate,  i.r..  with  a  width  of  lode  of  from  6 
to  8  feet. 
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The  way  in  which  the  rich  patches  of  first-class  ore  cut 
t  abruptly  is  remarkable  in  this  mine.  From  visit  to 
dt  each  face  shows  considerable  changes,  both  in  the 
^1  amount  of  ore  and  the  proportion  of  firsts. 
In  my  opinion,  the  presence  of  the  rich  bands  and 
ckets  of  ore  is  due  mainly  to  the  structure  of  the  main 
d  subsidiary  fractures  in  the  country  rock,  and  the 
gree  of  access  to  these  fractures  that  has-been  afforded 

the  mineralizing  solutions. 

In  the  Murchison  River  Mine  this  structural  peculiarity 
dferred  to  above  in  discussing  the  influence  of  country) 
BO  pronounced  that  the  whol<i  of  the  payable  ore  is  in 
Le  great  shoot  enclosed  between  porphyroid  walls,  while 
le  fracture  continues  beyond  on  either  side.  In  this 
ae  the  shoot  is  pitching  southwards  at  an  angle  of  55^. 
With  regard  to  other  variations  in  the  ore,  there  has 
ready  been  mention  made  of  the  change  from  a  lead 

a  copper-bearing  type  along  the  line  of  the  Mt.  Farrell- 
)rth  Mt.  Farrell-Mackintosh  fraoiuro  I  feel  confident 
at  this  is  one  continuous  fracture  system,  that  extends 
l^ht  to  the  Mackintosh  Eiver,  although  its  mineral  char- 
ter alters. 

Variations  of  the  ore  in  a  vertical  direction  cannot  be 
id  to  have  been  proved  by  present  workings.  There  is 
parently  no  sign  of  a  progressive  impoverishment  of  the 
les,  nor  of  the  galena  being  replaced  by  other  sulphides. 
le  North  Mt.  Farrell  Mine  is  again  the  one  from  which 
3st  information  is  to  be  gained ;  and  even  hei*e  workings 
e  as  yet  not  below  the  level  of  the  button-grass  plain.  Still, 
e  ■  lowest  workings  show  no  visible  falling-off  in  the 
aount  of  first-class  ore,  even  if  the  assay  returns  of  the 
-sts  average  slightly  poorer. 

The  Langdon  Mine  shows  a  very  abrupt  passage  of 
klena  into  almost  pure  resin  blende  in  a  very  short  ver- 
sa! depth,  but  the  workings  are  very  small,  and  no 
rneralisation  could  be  made  applicable  to  the  district  from 
is  occurrence  alone.  Moreover,  future  operations  might 
fveal  at  this  spot  a  return  of  the  predominance  of  lead 
'68  over  zinc. 

(4) — The  Structure  of  the  Lodes. 
Fifisure   Veins. 

The  majority  of  the  lodes  of  the  Mt.  Farrell  district 
re  what  are  commonly  known  as  fissure-veins.     The  term 

used  here  in  a  purely  general  sense.  The  nature  of  the 
[ling,  whether  metalliferous  or  not,  is  not  implied,  nor 
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the  manner  of  the  filling,  nor  the  amount  of  actual  filling 
and  the  proportion  of  ore  due  to  metasomatic  replacement. 

It  is  merely  implied  that  the  veins  have,  on  the  whole, 
a  tabular  form,  and  that  their  present  location  is  governed 
by  the  existence  of  pre-existing  fractures,  which  have 
served  as  circulation  channels  to  the  ore-bearing  solutions.* 
These  channels  have  been  chosen  by  the  vein-forming  solu- 
tions as  affording  the  easiest  path  to  regions  of  lower 
pressure. 

The  fissure  veins  of  Mt.  Farrell  are  in  no  case  single 
simple  ones  which  fill  one  clean  fracture. 

The  fracture  systems  are  usually  complex,  and  the  ore 
veins  are  the  same. 

There  may  be  a  single  main  fracture  with  subsidiary 
ones  leading  into  it  at  various  angles.  This  is  so  with 
regard  to  the  Murchison  River  Mine  and  the  south  work- 
ings (J.  Geddes'  tribute)  on  the  Mackintosh  leases. 

And  the  main  fracture  itself  is  generally  rather  com- 
plicated, consisting  of  the  actual  plane  of  separation 
and  the  crushed  zone  of  country  alongside.  This  crushed 
zone  is  usually  crumpled  and  contorted  to  a  high  degree, 
and  the  metallic  minerals,  galena  and  blende,  together 
with  the  siderite,  quartz,  and  remnants  of  crushed  slate, 
make  up  the  main  bulk  of  second-class  ore. 

Slickensiding  is  usually  to  be  seen  on  the  walls  of  the 
main  fracture,  and  indicates  a  relative  movement  between 
the  walls  in  a  vertical  direction.  The  main  fracture 
usually  has  a  certain  amount  of  pug. 

As  regards  the  origin  of  the  fractures,  little  information 
can  be  ascertained  yet.  The  slate  in  the  neighbourhood 
is  much  contorted,  and  overthrust  faults  can  be  seen  on 
a  small  scale ;  yet  how  far  compressional  forces  have  con- 
tributed to  the  actual  fracturing  is  hard  to  say. 

The  fissures,  once  formed  and  filled  with  ore,  have  cer- 
tainly reopened  in  some  places,  and  the  further  move- 
ments have  resulted  in  the  brecciation  of  the  lodes.  This 
lode  material  of  brecciated  galena  and  quartz  with  pug 
is  well  shown  on  the  No.  2  level  of  the  North  Mt.  Farrell 
Mine  at  the  extreme  north  end  of  the  workings,  where  the 
soft  wet  puggy  ore  runs  in  on  the  drive. 

The  '*  sheeted  zones  "  or  "  lode  formations  "  which  carry 
the  ore  in  the  Tullah  Mine  and  the  Tullibardine  are  simi- 
lar, save  that  the  fracture  is  a  distributive  one  rather  than 
simple.  A  broad  belt  of  the  country  suffers  simultaneous 
impregnation. 
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As  to  whether  the  limestone  country  of  the  White  Hawk 
district  carries  anv  fissures  of  lonc^itndinal  continuity,  I 
was  not  able  to  determine  at  the  time  of  mv  visit. 

The  galena  in  the  quartz  of  the  Mt.  Farrell  Mine  forms 
in  a  sense  a  fissure  vein  of  lead  ore.     It  is,  however,  rather 
different  from  the  other  cases  in  that  there  have  been  two 
distinct  periods  of  filling.     The  first  period  was  character- 
ized by  an  absence  of  metallic  ores,  and  partial  cavities,  or 
"  vughs  "  were  left  in  the  quartz  then  introduced.     Some 
of  these  cavities,  of  which  the  directions  and  dimensions 
varied  a  little,  were  in  continuity  with  each  other.     They 
'^were   also  continuously   connected   with   the   fractures   by 
which  the  metallic  ores  were  introduced  at  a  lat-cr  date; 
so  that,  while  the  lead  ores  are,  in  the  main,  deposited  in  a 
separate  system  of  fractures,  the  older  fractures  have  also 
served  as  loci  for  the  deposition. 

The  ore  in  the  Mt.  Farrell  Mine  has  been  deposited  in 
the  heart  of  the  quartz  body.  On  the  southern  section  of 
the  Mackintosh  lease  (J.  Geddes'  tribute)  the  quartz  forms 
the  footwall.  The  fracture  in  this  latter  case  has 
reopened  along  the  western  edge  of  the  quartz,  which  has 
adhered  to  and  given  stability  to  the  footwall.  The  sub- 
sidiary fractures  which  lead  from  the  main  fracture  are 
all  on  the  hanging-wall  (western)  side  of  the  lodes. 

Diascminated  Ot'ffS. 

The  disseminations  of  copper  pyrites  and  galena  show 
*^o  structural  characteristics  at  all.  In  one  case,  near  the 
^I>8bornc  Blocks*  cage,  the  joints  in  the  chloritizcd  quartz 
^elsite  cut  across  the  ore,  and  are  clearlv  of  later  date. 
The  primary  ore  does  not  follow  any  visible  divisional 
^lane  or  cavity  in  the  rock. 

(5)  -The  Strike  and  Dip  of  the  Lodes. 

There  appear  to  have  been  several  main  directions  of 
fracturing  of  the  crust  in  the  district  :-- 

(1)  The  main   lode-line,  which  extends  from  the  Mt. 

Farrell  Mine  northwards  through  the  North 
Mt.  Farrell  and  Mackintosh  sections,  and  the 
Farrell  Blocks.  The  trend  of  the  fracture  is, 
on  the  whole,  a  few  degrees  (9^)  east  of  north; 
and  the  dip  is  between  60^  and  70°  to  the 
westward. 

(2)  The    Central    Farrell    and    Miirchison    Extended 

(North    Murchison)    Mines    are    situated    on    a 
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fracture  system  which  trends  almost  due  north 
and  south,  or  a  degree  or  two  to  the  west  of 
north.     The  dip  is  west  60O-70O. 

(3)  The  Murchison  River  lode  bears  N.  28°  E.,  and 

thus  offers  a  sharp  contrast  to  the  others.  It  is 
practically  a  vertical  lode. 

(4)  On  the  south  side  of  the  river  the  fractures  strike 

almost  invariably  west  of  north.  There  is 
little  work  done,  and  the  figures  given  must  be 
used  with  great  caution,  since  they  are  observa- 
tions made  over  very  short  lengths  of  lode 
outcrops,  or  short  development  drives — 
Thomas'  Blocks  lodes  strike  about  25°  W.  o^^  ^ 
N.  The  Tullah  lode  strikes  8©  W.  of  N.  at  th« 
surface.  Foy's  lode»  near  Kittson's,  strike- 
N.   210  W. 

(5)  The   Langdon   Mine,   to   the   west  of   the   TullaP. 

town-site,  is  remarkable  in  that  the  lode  thei 
strikes  due  east  and  west.  The  dip  is  to  tl 
north. 

(6)  The    northern    occurrences    at    the    Tullibardii 

are  very  difficult  to  judge  as  regards  strike,  b — — ut 
the  prevalent  direction  of  the  fractures  seems  to 

be  east  of  north  about  20°. 

With  regard  to  these  characters  there  are  a  few  poir-^t>s 

of    further    interest. 

The  striking  feature  of  the  whole  system  of  f racturi    3r^  g 
is  the  abrupt  change  of  strike  in  the  case  of  the  Langd^  *-^  n 
Mine.     The    existence    of    an    east-and-west    fracture         in 
connection    with   a   north-and-south   series   in   this   disti~~i.  ^t 
would   not    appear  remarkable.     Here,   however,   the   cFa-s^t- 
and-west    fracture   alone  appears.     There  are  certainly         '^^ 
the  immediate  vicinity  a  few  very  small  fractures  runni^i  ^g 
at  different  angles,  but  no  north-and-south  series  is  visits M-   e. 
The  presence  of  such  a  fracture  system  may  yet  be  prov^-   -<!, 
and   its    presence   seems   quite   probable   from   the   gener    -si 
structure  of  the  rest  of  the  district. 

In  the  Mt.  Farrell  Mine  the  south  workings  on  the  we^^^- 1- 
ern  lode  show  a  remarkable  series  of  changes  in  the  strik     ^?. 
From  the  main  adit  the  lode-channel  is  driven  on  for  ]^    -^ 
feet  on   a   bearing  of   23^.     The   next  50   feet   of   drivir*     g 
have  a  bearino[  of  9^.     Then  the  lode  resumes  almost  tl^  ^ 
old   course,   and   is   followed   for   25    feet  on   a   bearing  c.:^  ^ 
N.    25^   E.     Here   a  split   occurs,    and   the   western    drir  ^ 
bears  25^  for  another  50  feet.     The  two  portions  reunit-^ 
and  continue  for  100  feet  on  a  bearing  of  26^;   and  then 
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the  lode  again  returns  to  its  former  course  of  9°,  along 

which  125  feet  of  driving  has  been  done. 
There  seems,  then,  to  be  two  main   directions  to  the 

course  of  the  lode — 9°  and  25°;  and  the  reason  for  this 
lies  probably  in  the  fact  that  the  slate  has  a  distinct 
*'  grain/'  Some  part  of  the  break  runs  with  the  grain  and 
some  portion  across  it. 


(6) — The  Alteration  of  the  Wall-rock  or  the  Lodes 

BY  Mineral-bearing  Solutions. 

Coincident  with  the  introduction  of  the  metals  into  the 

fractures,  and  consequent  upon  the  chemical  activity  of  the 

solutions  which  have  been  the' carrying  agents,  there  has 

been  usually  some  marked  degree  of  alteration  of  the  wall- 

focks  in  immediate  proximity  to  the  lodes.     The  v^hange 

Aas    been   caused   by   the   introduction   of   fresh   materia* 

from  without,  or  the  the  partial  alteration  of  the  minerals 

already  present  in  the  country  rock. 

In  the  North  Mt.  Farrell  Mine  the  slate,  in  its  least 
altered  form — away  from  the  lodes — is  seen  to  be  a  pyritic 
:  yet  near  the  lodes  the  iron  mineral  is  seen  to  be  the 
carbonate.  Pyrite  is  to  be  seen  in  the  lode  itself,  but  the 
:e  seems  to  have  been  freed  from  the  sulphur  content 
■^^ear  the  lode  fissure. 

The  iron  carbonate  may   possibly   have  been   all   intro- 
duced by  the  lode-forming  solution.     But   if  it   has,  the 
'J>yrite  has  all  been  removed  from  the  slate.     It  seems  more 
'probable  that  the  iron   has  been  provided   by  the  pyrite, 
and    that   siderite    is   the    result   of    carbonated    solutions 
reacting  upon  the  sulphide. 

Besides  this  alteration  there  is  a  notable  development 
of  graphite  in  some  places  where  the  lodes  occur  in  the 
dark-coloured  slate. 

The  graphite  may  be  an  original  constituent  of  the 
slate,  but  I  could  not  find  it  in  any  spot  where  the  lode- 
forming  influences  have  not  been  at  work;  still,  in  no  case 
did  I  observe  it  in  any  other  rock  than  the  dark  slate. 

The  other  characteristic  alteration  effected  in  the  rocks 
enclosing  the  lodes  is  the  development  of  a  waxy  micaceous 
aggregate,  which  has  a  smooth  or  even  greasy  feel  in 
some  cases. 

This  aggregate  is  perhaps  best  termed  pinite,  in  that 
it   answers   to   Dana's*    description: — "A     general     term 


•  <. 


A  Text-book  of  Mineralogy."     Edition  18JM),  p.  460. 
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used  to  include  a  large  number  of  alteration  products, 
-especially  of  iolite;  also  spodumene,  nephelite,  scapolite, 
felspar,  and  other  minerals.  In  composition,  essentially 
a  hydrous  silicate  of  aluminium  and  potassium,  corre- 
sponding more  or  less  closely  to  muscovite,  of  which  it  is 
probably  to  be  regarded  as  a  massive,  compact  variety, 
usually  very  impure  from  the  admixture  of  clay  and  other 
substances." 

The    dark-coloured    slates    are    not    visibly     altered     in 
this  way.     No  microscopic  examination  has  been  made   t>c» 
find  whether  the  alteration  has  been  effected,  even  thouj 
not  visible  to  the  naked  eye. 

In  the  pale-coloured  clay  schists,  however,  the  cham.^^ 
is  well  defined.  The  rock  already  contains  a  considerable 
amount  of  sericite,t  but  this  is  materially  augmented,  s^x^d 
a  yellow  to  green  waxy  product  results. 

This  is  to  be  seen  on  the  Mackintosh  and  Farrell  Blooks 
sections,  as  well  as  with  both  the  lead  and  copper  vei  ns 
of  the  TuUibardine ;  in  fact,  wherever  the  lodes  traver^se 
this  clay  schist. 

The  porphyroid  suffers  an  entirely  similar  alteratioxi, 
and  the  spathic  type  of  lode  is  accompanied  by  a  great-^r 
degree  of  change  than  is  the  pyritic. 

The  country  of  the  Thomas'  Blocks  main  lode  is  th»-^s 
j)orphyroid  which  has  been  strongly  attacked  in  this  wa^^'- 

In  this  section  the  rock  still  shows  the  idiomorphic  ar*-  ^ 
embayed  quartz  phenocrysts,  but  almost  the  whole  of  tlr^^^ 
rest  of  the  rock  has  been  replaced  by  the  pinitic  aggr  ^' 
gate. 

The  same  is  true  to  a  less  degree  of  the  country  rocT"  ^ 
enclosed   in  the  lode-formation  of  the  Tullah   Mine. 

This  is  the  type  of  alteration  which  has  been  termer'  ^ 
"  sericitization." 

Yet  another  alteration  has  taken  place  in  the  case  cl^^* 
the  disseminations  of  lead  apd  copper  ore  on  tt:^^ 
Osborne  Blocks. 

Here  a  silicification   of  the  chloritized   quartz  felsites    i^ 
the  characteristic  accompaniment  of  the  ores.     The  silic^^ 
has    proceeded    into    the   quartz  felsite,    and    filled    up    tti^ 
minute  cracks,  and  has  bodily  displaced  the  igneous  roc^ 
as  well.     The  invasion  of  quartz  is  gradual,  and  there  ar^ 
no  clearly  defined  lines  between  the  unaltered  and  altered 
quartz  felsites. 

t  I'ifir  supra  J  p.  22. 
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(7) — The  Secondary  Alteration  of  the  Lodes. 

One  of  the  striking  features  of  the  Mt.  Farrell  field  is 
Le  small  amount  of  oxidised  ore  that  has  been  formed  by 
le  action  of  the  meteoric  water  upon  the  lodes. 

The  outcrops,  where  they  are  visible,  are  covered  with 
very  thin  rusty  coat,  which  shows  a  little- -very  little  ~ 
id  sulphate  or  carbonate. 

^is  a  rule,  the  outcrops  are  only  laid  bare  in  the  stream 
Is.  On  the  other  portions  of  the  hill-slopes  the  soil- 
ep  brings  a  cover  of  the  country  rock  from  higher  up 

slope,  till  the  lode  outcrop  is  completely  hidden. 
5o  any  oxidised  crust  that  could  form  would  tend  to 
□1  the  surface  material  on  its  downhill  path,   and  the 
Lditions  necessary  for  the  accumulation  of  a  gossan  have 
:.    existed  since  the  present  physiographic  cycle  began. 

^  few  ironstained  lumps  of  ore  with  a  core  of  galena  can 

still  picked  up  in  the  creek  beds,  but  no  gossans  are  to 

foiind  of  any  value  or  extent.     Even  the  pyritic  mass 

the  Murchison  River  Mine  has  a  very  small  capping 

gossan. 

[l<ead  carbonate  is  practically  not  to  be  seen.  There  are 
Tew  crystals  on  the  Murchison  Mine  in  the  ironstone 
*r  the  surface.  I  saw  a  little  on  the  surface  of  the 
•rth  Mt.  Farrell  and  Mt.  Farrell  Mines.  The  White 
•"w^k  Mine  contains  a  little  more ;  but  there  the  country 
fe  is  limestone  and  far  more  permeable  by  surface- 
texs. 

n  no  case  was  there  visible  any  silver  chloride  or  other 
^ndary    silver   ores. 

^he  quartz  reef  of  the  Mt.  Farrell  Mine  containing  the 
rhs  filled  with  lead  ore  has  arrested  the  downhill  creep 
^he  ore,  and  the  result  is  that  secondary  processes  have 
**«  been  operative.  The  unfilled  vughs  have  assisted  by 
*^Ung  an  active  circulation  of  surface  waters  to  attack 
Upper  portions  of  the  deposit.  Some  of  the  contents 
'his  upper  portion  have  been  leached  out,  carried  down- 
^^ia,  and  redeposited  at  lower  levels.  The  lead  is  rede- 
*-ted  in  the  form  of  octahedral  crystals  of  galena, 
^I'eas  the  first-formed  ore  is  invariably  cubic  in   form. 

^e  octahedral  galena  is  found  either  deposited  upon 
'  cubical  metal  in  the  heart  of  vughs,  or  embedded  as 
rty-perfect  crystals  in  a  greenish  kaolin  occurring  in 
-Kets  along  the  borders  of  the  primary  fillings  of  the 
ghs.  A  similar  deposition  of  secondary  octahedral 
lena  upon  the  primary  cubical  mineral  is  mentioned  by 
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Van  Hise  as  occurring  in  the  lead  deposits  of  the  Missis- 
sippi valley.* 

But  for  this  case,  the  lead  ores  of  the  field  show  no  sign 
that  can  be  taken  as  undoubted  evidence  of  secondary  con- 
centration. 

The  existence  of  rich  shoots  of  secondary  ore  has  not 
been  proved ;  and  this  point  is  one  of  great  commercial 
interest.  It  is  frequently  stated  on  the  field  that  the  min- 
ing operations  are  as  yet  "  too  shallow."  The  apparent  infer- 
ence is  that  deeper  workings  will  lay  bare  richer  ore ;  but 
such  richer  ore  is  only  to  be  confidently  expected  when  a 
zone  of  leached  ore  has  been  passed  through  in  the  upper 
workings. 

The  bulk  of  the  lead  ore  at  Mt.  Farrell  is,  even  at  the  sur- 
face, practically  fresh  and  undecomposed,  and,  with  the 
single  exception  indicated,  free  from  leaching,  and  not 
enriched  by  secondary  processes.  Still,  this  fact  carries 
much  comfort  to  mines  like  the  North  Mt.  Farrell,  whose 
first-class  ore  can  be  therefore  confidently  expected  to 
descend.  It  is  not  the  result  of  a  local  concentration,  nor 
due  to  the  formation  of  a  zone  of  secondary  enrichment 
that  might  be  expected  to  give  place  to  poorer  ore  with 
deeper  development. 

The  copper  deposit  on  the  Tullibardine  lease  has  suf- 
fered some  degree  of  alteration,  and  the  copper  that  has 
been  leached  out  of  the  upper  portions  of  the  lode  has 
been  rcdeposited,  in  part  vat  least,  in  the  form  of  native 
copper. 

This  native  copper  is  in  a  very  fine  state  of  division,  and 
is  distributed  through  the  ironstained  clay  schist  between 
the  seams  of  cupriferous  quartz. 

Its  quantity  will  probably  not  prove  to  be  considerable. 
The  zone  that  has,  by  the  leaching  processes,  provided  the 
native  copper  is  not  more  than  a  few  feet  in  depth  ;  and 
the  total  bulk  of  copper  ore  in  the  formation  cannot  be 
exj)ected  to  produce  much  secondary  ore, 

(8)     The  Uxdeughound  Waters. 

Before  venturing  to  formulate  an  account  of  the  mode 
of  origin  of  the  lodes  of  Mt.  Farrell,  it  will  be  well  to  con- 
sider the  phenomena  now  presented  by  the  underground 
waters  For  the  ores  have  been  undoubtedly  deposited 
from  solution,  and  the  origin  of  the  ores  is  involved  with 
the  origin  of  the  solutions  which  brought  them  to  their 
present  position. 

•  Van  Ilise  :  "  A  Troati.-^*^  on  Metarnorpljjsni,'*  pp.  1145  an»l  1146. 
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When  the  rainfall  at  Mt.  Farrell  is  taken  into  considera- 
ion  the  underground  workings  appear  to  be  remarkably 
iry.  The  water  that  is  met  with  is  restricted  to  the 
)lanes  of  movement  of  the  rocks,  and  the  rock-masses 
>etween  these  fracture-planes  are  dry. 

In  the  North  Mt.  Farrell  Mine  practically  the  only 
^ater  that  finds  its  way  into  the  workings  is  to  be  seen 
^here  the  clay  schist  is  in  contact  with  the  dark  slate. 

The  lodes  are  always  damper  than  the  country  rock. 
Tor  instance,  the  Mt.  Farrell  south  workings  on  the 
western  lode  show  a  good  deal  of  water,  and  the  neigh- 
K>uring  crosscut  in  country  rock  is  nearly  dry  throughout. 

Moreover,  the  water  makes  its  way  downwards  in  every 
;ase  which  I  observed,  with  the  exception  of  an  occurrence 
.n  the  Mt.  Farrell  Mine.  This  is  in  the  quartz  body 
^hich  contains  a  number  of  vughs,  as  already  explained. 
The  main  adit  on  the  northern  workings  has  cut  across  the 
quartz  reef,  and  a  bubbling  spring  of  water  appears  in 
;he  sole  of  the  drive.  This  spring  is  directly  below  the 
nain  line  of  ore-filled  vughs  mentioned  above.  But  the 
pring- water  is  fresh  and  cold,  and  is  clearly  the  surface- 
^ater  that  has  an  intake  at  some  point  higher  up  the  hill. 
"he  exact  channel  by  which  it  has  travelled  is  not  visible ; 
et  there  is  probably  a  main  cross-fracture  dipping  west 
Bid  connecting  in  depth  with  the  cavity  in  the  quartz  by 
"hich  the  water  ascends. 

The  circulation  at  this  point  appears  to  be  free,  and  the 
ow  considerable;  yet  it  must  be  remembered  that  this 
reedom  of  circulation  was  impossible  until  mining  opera- 
Lons  penetrated  the  fractures  at  a  level  below  their  intake, 
before  mining  began  the  natural  circulation  must  have 
•een  very  much  more  restricted. 

Even  now  there  are  cases  that  show  how  *  tight  '  the 
ades  are.  The  Mt.  Farrell  northern  workings  contain  a 
haft  beneath  which  a  drive  on  the  lode  has  been  put  in ; 
►nd  during  my  visit  to  the  field,  lasting  over  nine  weeks, 
he  water  had  not  drained  out  of  the  shaft. 

It  is  stated  on  the  field  that  the  amount  of  water  that 
Irains  away  from  the  mines  does  not  vary  much  with  the 
easonal  changes.  My  visit  to  the  field  was  too  brief  to 
udge  this  matter  by  personal  observation. 

There  is  no  evidence  at  Mt.  Farrell  at  present  available 
o  show  the  existence  of  any  other  water  in  the  mines  than 
hat  which  has  fallen  on  the  surface  as  rain,  and  which 
las  made  its  way  downwards  under  the  influence  of  gravity 
lone.     Yet  it  cannot  be  granted  that  this  surface-water 
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can  have  been  the  agent  whereby  the  lode-matter  has  been 
introduced  into  the  fractures. 

For  the  alterations  that  have  been  effected  in  the  wall- 
rocks,  as  well  as  the  insolubility  of  the  lode-forming  min- 
erals in  pure  and  cold  water,  lead  us  to  believe  that  th^ 
solutions   which   produced   the   lodes   were   hot,   and   thai 
they  contained  salts  in  solution ;   and  further,  that  thesi 
solutions  ascended  from  deeper  portions  of  the  crust  b; 
.paths    of   considerable    downward    continuity.     These   cii 
culation-channels  which  offered  the  least  resistance  to  tl 
ascending  mineral  waters  were  the  main  fracture  plant 
of  the  district. 

The  surface-waters  have  had  very  little  to  do  with  tl 
lodes.     Their    effect    in    modifying    the    mineral    compa 
tion  of  the  lodes  which  the  ascending  waters  have  deposit 
has   been   dealt   with   under  the  head   of   the    second] 
alteration. 

The  unoxidised  ore  being  found  almost  at  the  surfj 
it  is  not  remarkable  that  no  line  can  be  drawn  to  show 
"ground-water  level."     This  line,  which  marks  the  l^^^c] 
below  which  any  excavation  remains  permanently  fulL       of 
water,  may  be  said  to  almost  coincide  with  the  grois. Kid- 
surface  in  most  portions  of  the  field. 

In  the  White  Hawk  limestone  it  is  naturally  at  a  loA^-«r 
level,  but  how  far  down  below  the  adit  level  it  exists  ^.'v^as 
not  det-ermined  when  I  visited  the  property. 

(9)  -  Slmmauy  of  the  Genesis  of  the  Lodes. 

As  the  result  of  the  consideration  of  the  facts  dealixig 
with  the  Mt.  Farrell  district  which  have  been  gather"^d 
together,  and  the  comparison  of  these  facts  with  those 
now  known  concerning  other  mining  fields,  a  brief  outli^ie 
may  be  formulated  of  the  most  probable  origin  of  t ^^ 
lodes.  The  views  of  the  writer  on  this  subject  must  »^ 
held  t<.)  be  neither  original  nor  unusual.  An  attempt  ^^ 
made  here  to  apply  to  the  Mt.  Farrell  field  the  results  ^.^ 
conclusions  arrived  at  by  many  mining  geologists,  espe^*^* 
cilly  in  America  and  Germany,  concerning  the  origin  of  c^^^ 
deposits. 

First    of   all    it   becomes   apparent   from    what    has  b^^° 
said    above   ccmcerning   the   independence   of   country  a  ^J^ 
lode,  that  the  proximate  source  of  the  ores  must  be  sou^^ 
outside  the  rocks  in  which  they  now  occur. 

The  question  arises  then,  "  To  what  portion  of  the  ear'*'' 
are  we  to  look  to  discover  their  origin  V  And  in  ans^^^'^ 
to  this  question  it  should  first  be  stated  that  metallic  or^ 
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'hich  are  the  fillings  of  cavities  or  fractures  in  rocks  at 
date  subsequent  to  the  formation  of  the  rocks  them- 
^ves  (i.e.,  the  so-called  epigenetir  ore  deposits)  have 
I308t  invariably  been  introduced  from  below. 
HiOoking  downwards,  we  are  at  a  loss  to  see  any  rock- 
I-S8  which  differs  from  that  which  contains  the  lodes  on 
3  surface,  for  the  development  of  the  mines  in  depth 
1    liardly  be  said  to  have  been  started  yet. 

ere  the  geological  structure  observed  is  of  assistance, 
only  rock-mass  which  can  be  considered  to  underlie 
*  rocks  of  the  field  in  depth  is  the  granite  which  out- 
»J>8  at  Granite  Tor,  and  appears  there  to  be  dipping 
the  mantle  of  mica  schist  towards  the  west. 
e  majority  of  mining  geologists  are  of  the  opinion 
the  ore  deposits  of  deep-seated  origin  derive  their 
i't^ckllic  contents  from  plutonic  igneous  magmas,  and  that 
Ckxiitic  magmas  especially  are  the  proximate  sources 
't^he  metallic  minerals.  The  granitic  magmas  during 
solidification,  give  off  a  quantity  of  mineralized 
I>ours  and  solutions,  which  ascend  by  the  most  acces- 
•le  channels,  and  deposit  their  metallic  contents  during 
^     ascent. 

^^e  know  that  there  is  a  very  large  area  of  Western  Tas- 
BLxiia  underlaid  by  a  granite  mass,  which  at  its  outcrops 
Hampshire  Hills,  Middlesex,  Cox's  Bight,  and  Heems- 
•i^k  is  stanniferous. 

The  country  overlying  this  granite  is  mineralized  in 
^&iiy  places,  for  it  is  a  much-folded,  and  therefore  much- 
rjtctured  area;  and  some  of  the  minerals  found  with 
t^her  ores  show  characters  which  help  to  connect  them 
®^etically  with  the  tin  ores.  Such  minerals  are  those 
'''lich  contain  boron  and  fluorine. 

The  discovery  of  fluorspar  at  Thomas'  Blocks  is  of  great 
^portance  in  this  search  for  the  origin  of  the  Mt.  Farrell 
^^©8,  for  fluorspar  is  a  mineral  most  characteristic  of 
™  lodes,  either  in  granite  or  in  immediate  proximity  to 
''^tiitic  masses.  It  is,  for  instance,  a  common  gangue 
^lieral  in  the  Middlesex  tin-w^olfram  deposits,  and  on  the 
^^h-east  tin-fields  is  common  near  the  lodes. 

^J^lie  only  other  mineral  which  occurs  at  Mt.  Farrell,  and 
*^ich  is  a  common  associate  of  tlie  typical  ore-veins  of 
^^liitic  areas,  is  native  bismuth,  which  is  quite  plentiful 
Kittson's  workings  in  the  south-eastern  portion  of  the 
^^Id.  So  we  may  reasonably  infer  that  Mt.  Farrell  owes 
■^  mineral  impregnation  to  the  granite  which  outcrops 
'^  the  places  mentioned. 
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The  agent  by  which  the  metallic  contents  of  the  lodes 
were  borne  to  their  present  position  was  undoubt'edly,  in 
the   main,   water;    but  the  solutions  rising  up  the  lode- 
fissures  were  probably  of  complex  composition,  and,  like 
the  waters  of  the  hot  springs  of  to-day,   they   probably 
contained  sulphur  in  the  form  of  sulphides  or  sulphates  o 
various  elements,  together  with  carbonic  acid,  free  and  com 
bined.        Such    heated   rising   solutions    would    cause  th»> 
alterations  of  the  wall-rocks  that  have  been  mentioned. 

The  confinement  of  these  ascending  solutions  to  the  mai 
deep  fracture-planes  is  explained  by  the  fact  of  their  dee^  ^ 
seated  origin.  The  deeper  fractures  would  be  the  on^  ^^< 
which  would  oflFer  paths  of  less  resistance  to  the  imprison^^  _c 
vapours. 

Once   formed,   the   lodes   have  shared    in    the    gene 
degradation  of  the  region  by  surface  agencies.     They  ha 
been  attacked  to  some  extent  by  the  processes  of  oxidati 
but  the  accumulation  of  the  oxidized  material  has  be 
prevented  by  the  physiography  of  the  lode-bearing  zone-      ^. 

VI.— THE     MINING    PROPERTIES. 

(1)     The  North  Mount  Farkell  Mining   Companji , 

No  Liability. 

The  sections  held  by  the  company  are  the  following    :=  — 
4116-93M,  68  acres;    2722-m,  40  acres;    1074-m,  20  aci~^s. 
3262-93M,   76  acres;    1867-m,  80  acres;    2351-m,   75  acr^s; 
292-w,  10  acres;   and  82- w,  4  acres. 

Of  these  sections,  that  which  is  numbered  3262-93M  is 
much  the  most  important,  and  carries  the  principal  work- 
ings and   the  concentrating  mill.  • 

From  the  accompanying  geological  map  it  will  be  seen 
that  the  lodes  worked  by  this  company  are  situated  on  the 
western  side  of  the  slate  belt,  and  close  to  the  narrov 
band  of  pale  clay  schist. 

There  are  four  main  levels  at  which  work  has  been 
carried  out.  These  are  named  respectively  No.  1.  No.  — ? 
Xo.  3.  and  Xo.  4,  and  are  separated  by  vertical  distances 
of  about  GO  feel.  The  workings  have  disclosed  the  pres- 
ence of  three  main  lodes,  which  converge  towards  a  poii*^ 
situate  in  the  neighbourhood  of  the  open-cut.* 

Of  these  lodes,  the  east<?rn  one,  called  by  the  managemeU^ 
the  No.  3  lode,  seems  to  be  undoubtedly  the  principal  on^- 
It  conforms,  on  the  whole,  to  the  general  direction  of 
strike  of  the  fracture  which  runs  southwards  through  tbe 

•   See  plan  of  mine  workinjfs,  Plato  IV. 
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arrell  ground  and  northwards  to  the  Mackintosh 
Its  continuity  is  much  more  pronounced  than  the 
two,  and  the  distribution  of  ore  more  uniform, 
iher  two  lodes  are  nevertheless  valuable  assets,  for 
gh  the  present  output  is  being  maintained  mainly 

No.  3  lode,  the  No.  1  and  No.  2  lodes  will  almost 
ily  provide  much  ore  with  deeper  development. 
No.  1  lode,  situated  almost  on  the  edge  of  the  main 
it  slate,  and  in  immediate  proximity  to  the  clay  schist, 

about  N.  35°  E.,  and  dips  westwards  at  about  60°. 

very  broad  lens  of  ore,  which  was  first  encountered 
zing  the  No.  4  level  crosscut. 

levelopment  it  was  found  not  to  extend  upwards  very 
above  the  No.  3  level,  where  it  splits  into  two  bodies 
bed  by  mullock. 

the  ore  has  been  stoped  out  of  this  lode  above  the 
level,  with  the  exception  of  a  small  pillar  above  this 

•e  has  beeen  a  large  body  of  ore  removed,  as  the 
mgth  of  this  ore  lens  is,  on  the  No.  4  level,  240  feet, 
has  been  stoped  out  for  a  width  of  35  feet  in  places. 
of  this  ore  having  been  removed,  I  was  unable  at 
ae  of  my  visit  to  inspect  and  note  its  characters, 
•e  have  been  drives  put  in  northward  on  the  line  of 
de,  which  is  marked  out  by  a  slight  development 
carbonate  of  iron  in  the  country  rock ;  but  on  both 
I  blank  of  about  120  feet  was  met  with. 
osscut  driven  west  on  the  No.  3  level,  at  a  point  a 
Duth  of  the  intersection  of  this  barren  channel  with 
t.  2  lode,  met  with  an  ore-body,  which  is  now  being 
:ted.     Assay  returns,  showing  82  per  cent,  of  lead 

ozs.  of  silver  per  ton,  have  been  obtained  from  the 

at  this  point. 

body  is  now  being  prospected  northwards  on  the 
level,  and  a  lode  4  feet  wide  has  been  proved.  A 
irst-class  ore  is  showing,  and  the  footwall  is  deeply 
sided.  On  the  No.  3  level  the  grooving  of  the  wall- 
as noticeable  on  the  hanging-wall  side  of  the  lode, 
i  defined  footwall   was  visible. 

lort  crosscut  was  put  in  to  the  westward  on  the 
level  to  test  the  width  of  the   formation.        Some 

was  met  with,  but  no  defined  wall.     Work  is  pro- 
f  along  the  line  of  the  lode. 
lay  be  that  this  ore-body  is  a  continuation  of  the 

lode,   but   it   seems   more   likely   to    be   a   separate 

lode  from  which  some  ore  has  been  won  at  the 
I  a  little  further  northwards  on  the  No.  2  level. 


The  only  other  work  done  upon  the  wco^^- 
is  a  winze  sunk  from  the  No.  4  level  on  the  No.  1  loae.     «. 
has  been  sunk  some  30  feet,  but  was  full  of  water  at  the 
time  of  my  visit. 

I  am  informed  that  the  ore  on  the  No.  4  level  for  the 
whole  length  of  the  ore-shoot  was  of  good  quality ;  and 
there  seems  to  be  every  reasonable  prospect  that  deeper 
workings  will  expose  a  continuation  of  these  values  in 
depth. 

The  No.  2  lode  has  a  strike  about  N.   IJO  E.,  and  the 
westward  dip  is  steeper  than  that  of  the  other  lodes.     This 
lode  has  been  productive  of  ore,  especially  above  the  No.  2 
level,  whence  stopes  have  been  carried  to  the  surface  for 
750  feet  in  length.     Recently  the  track  of  the  ore-channel, 
has  been  driven  on  at  the  No.  1  level,  and  the  strike  change^^ 
through  a  w^ide  angle  rather  abruptly.     The  fissure  seem-  ^^ 
to  be  making  towards  the  No.  3  lode-channel  as  if  it  woul 
unite  with  it.  "^ 

Between  the  Nos.  2  and  3  levels  this  central  ore-boc:::-^ 
has  been  productive  for  about  400  feet,  for  which  lengr^^^^t 
stopes  have  been  carried    for    nearly    the    whole    heig     iji* 
Between   levels  No.  4   and   No.   3  there  are  stopes  foEr —  . 
length  of  250  feet,  but  the  southern  extension  of  the  Ic^^^ 
channel  shows  ore  of  poorer  grade. 

On  the  No.  4  level  the  same  abrupt  change  of  st-^^j^ 
is  noticeable  as  on  the  No.   1,  and  there  seems  no  oc^yijf. 
that  this  ore-channel   will  join  that  of  the  No.  3  l«»clc;  y/ 
traced  out  in  future  workings. 

The  No.  3  lode  is  the  principal  source  of  the  ore  whicA  is 
being  won  at  the  present  time.  It  is  a  lode  from  i5  to 
22  feet  in  width,  and  a  brecciated  zone  about  6  feet  wide 
on  tlie  footwall  side. 

No  hanging-wall  at  all  is  to  be  seen.  The  boundary 
of  the  lode  on  tliat  side  is  arbitrarily  fixed  oy  tue  inside  of 
the  ore.  There  seems  to  be  a  definite  footwall  with  a  seam 
of  j)ug,  but  ore  is  often  obtained  beyond  this  wall. 

Tlie  pug  sometimes  carries  ore,  a  fact  which  seems  to 
indicate  later  movement  in  the  lode-channel.  The  veinlets 
of  inetal  in  tlie  main  body  of  ore  are  irregularly  dist- 
tributed:  hut  the  larger  seams  of  firsts  run  with  the  direc- 
tion of  t  he  channel. 

The  strike  varies  in  the  porti<^n  developed  from  a  fe^ 
degrees  west  of  north  to  about  the  same  amount  east  f 
north. 

The  dip  is  l)etwoen  GO^  and  70^  to  the  westward. 

In  developing  this  lode  tlie  prospecting  drives  have  bf 
pushed    forward    in    the    brecciated    zone   on    the    footw 
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and  have  been  timbered.  The  ore  is  broken  out  from  the 
lode  later,  and  this  ground  needs  very  little  timbering. 

From  this  No.  3  lode  there  still  remains  much  ore  to 
be  won  from  that  portion  which  is  already  being  worked. 

On  the  No.  4  level  it  has  been  stoped  out  for  120  feet 
south  of  the  main  crosscut  to  a  height  of  15  feet.  Then, 
on  the  northern  side  of  the  crosscut,  there  are  about  540 
feet  of  stopes  from  which  18  feet  of  ore  have  been 
removed. 

On  the  No.  3  level  there  is  not  so  much  work  done  at 
the  southern  end.  At  a  point  30  feet  north  of  the  rise 
which  runs  from  the  No.  4  to  the  No.  2  level  the  stopes 
begin,  and  reach  a  height  of  30  feet  at  a  distance  of  180 
feet  from  the  rise.  In  the  next  180  feet  their  height  rises 
to  50  feet,  and  continues  at  that  level  above  the  drive 
for  another  75  feet,  where  the  rise  is  taken  from  No.  3 
level  up  to  the  open-cut.  North  of  this  point  there  is 
hardly  anything  more  than  development  work  done. 

Vertically  above  these  stopes  last  mentioned  (with  a 
vertical  height  of  50  feet  from  the  level)  there  is  a  block 
atoped  out  to  within  a  few  feet  of  the  open-cut  from  the 
No.  2  level,  but  no  further  stoping  is  done  on  this  level. 
The  ore  above  the  drive  is  practically  unknown,  and 
trenches  are  being  put  in  on  the  surface  to  endeavour  to 
locate  the  outcrop.  Since  my  departure  from  the  field 
it  has  been  reported  that  the  lode  has  been  picked  up. 

At  its  northern  end  this  lode  encounters  the  quartz, 
which  appears  to  pitch  S.S.W.  from  its  outcrop  in  the  open- 
cut.  Beyond  this  it  has  not  been  followed  on  the  No.  4 
level,  but  a  drive  has  been  continued  northwards  past  the 
quartz  on  the  No.  3  and  No.  2  levels. 

The  ore-body  changes  in  character  after  traversing  the 
silicified  zone,  and  consists  mainly  of  a  wet  running  pug 
charged  with  brecciated  fragments  of  quartz,  galena,  and 
slate.  This  is  especially  noticeable  on  the  No.  2  level, 
where  the  ore-bodv  has  run  in  on  the  drive.  This  ore 
resembles  that  which  is  worke:!  about  150  feet  further 
north,  in  the  Mackintosh  section.  The  galena  is  said  to  be 
finer  in  the  North  Mt.  Farrcll  workings,  but  the  ore  does 
not  appear  different  in  general  character. 

At  the  south  end  of  the  present  workings  on  this  lode 
there  is  a  silicified  zone  of  the  slate  met  with,  and  the  lode 
seems  much  disturbed  and  poor.  Still,  the  channel  of 
the  circulation  is  there,  and  the  development  of  this  end  of 
the  property  should  reascmably  prove  further  payable  ore 
in  this  direction.  The  grade  of  the  ore  cannot  be  expected 
to   remain   quite   uniform    throughout,   and    it   should    be 
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remembered  that  during  the  earlier  days  of  the  mine  this 
No.  3  lode  was  passed  through  in  a  crosscut  which  pene- 
trated into  the  country  35  feet  beyond  the  lode,  and  the 
presence  of  the  lode  was  not  detected. 

At  the  present  time  the  No.  4  level  crosscut  is  being 
driven  eastwards,  and  has  attained  a  total  length  of  900 
feet  from  the  mouth  of  the  adit.  It  is  being  driven  in  the 
hope  of  meeting  with  further  lodes  to  the  east  of  the 
present  system.  i 

The  grounds  for  supposing  that  any  ore-bodies  occur  on 
the  property  in  such  a  position  that  they  might  be  cut 
by  this  tunnel  seem  to  me  insufficient.  The  occurrence 
of  lead  ore  in  the  quartz  reef  on  the  Mt.  Farrell  Mine 
is  one  possessing  many  singular  features,  and  it  would 
apparently  be  remarkable  indeed  if  the  North  Mt.  Farrell 
Mine  met  with  any  similar  body  of  ore.  As  indicated 
above,  and  referred  to  again  below,  the  existence  of  the 
vughs  filled  with  ore  requires  a  very  exceptional  c]:ain  of 
circumstances,  and  the  existence  of  a  separate  lode  system 
of  any  magnitude  further  to  the  east  is  not  yet  proved. 

There  is,  it  is  true,  a  small  veinlet  of  ore  on  the  south- 
eastern boundary  of  the  open-cut;  but  I  regard  vnis  as 
purely  a  subsidiary  fracture,  and  not  likely  to  possess  any 
great    horizontal   extent. 

Tlie  quariz  masses  in  the  slate  have  been  shown  \o  be 
of  separate  origin  from  the  lead  ores,  r.nd  the  quartz 
reef  on  the  Mt.  Farrell  property  bends  sharply  to  the 
nortii-cast,  and  then  disappears  on  entering  the  North 
Mt.  Farrell  lease.  There  are  other  quartz  outcrops  further 
north,  but  while  of  similar  origin  to  the  main  masses,  their 
continuity    with   these   is   doubtful. 

The  North  Mt.  Farrell  output  is  largely  made  up  from 
their  second-cla^^s  ore.  The  proportion  of  first-class  ore 
fo  seconds  is  shown  in  the  table  below.  The  concentrating 
mill  has  lately  been  enlarged,  and  it  is  estimated  that  it 
is  now  capable  of  treating;  from  65  to  70  tons  of  ore  per 
shift  of  eight   hours. 

J////  SrJurnt.  From  the  bins  the  ore  goes  to  the  jaw- 
crusher,  which  reduces  it  to  a  size  of  1  or  1}  inch.  Thence 
it  pi'sses  to  trommels,  which  separate  the  fines.  The  lat- 
ter i^o  straight  to  the  tables,  and  the  coarse  material 
passes  to  two  topping  jigs. 

Thence  the  ore  {)asses  to  the  coarse  rolls,  which  crush 
it  to  ij-inch.  and  deliver  it  to  the  first  sizing  trommel.  The 
oversize  passes  to  the  second  rolls,  and  the  remainder  is 
elevated  to  the  jig-trommels. 
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There  are  four  screens,  whose  apertures  are  as  fol- 
lows:— J-inch  circular,  A -inch  circular,  ^\ymch  circular, 
and  I  X  j^Vinch  slots.  These  screens  control  the  supply  to 
the  first  four  jigs;  and  the  fines  which  pass  through  the 
last  screen  go  to  the  tables. 

The  middle  products  of  the  jigs  go  to  the  second  rolls. 

These  second  rolls  feed  the  sizing-trommel  on  the  other 
side  of  the  mill.  The  oversize  (above  |-inch)  is  returned 
by  an  elevator  to  the  rolls.  The  remainder  of  the  ore 
passes  to  the  jig-trommels.  There  are  four  jigs  on  this 
side  also,  and  the  material  they  treat  is  sized  by  screens 
with  the  same  apertures  as  on  the  other  side  of  the  mill. 
The  fines  pass  to  the  tables.  The  middle  products  of  these 
jigs  go  to  the  dump. 

The  tables  include  two  Cards,  one  Wilfley,  and  one 
Sperry. 

In  addition,  it  is  proposed  to  put  in  a  regrinding  plant 
to  de^  with  the  middle  products  from  the  tables  and 
second  jigs.  This  addition  will  undoubtedly  greatly 
improve  the  efficiency  of  the  mill. 

The  value  of  the  mine  and  mill  products  may  be  seen 
from  these  figures,  which  are  the  averages  of  the  assays 
between  the  months  of  July  and  October,  1907. 

Lead.    Silvfr(ozs.) 
percent,     per  ron. 

No.   3  tunnel,  firsts   62*3  64*9 

No.  4  tunnel,  firsts  58*9  628 

Jigs   511  47-9 

Slime? 55-2  449 
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(2) — The  Mt.  Farrell  Mining  Company, 

No  Liability. 

This  company  holds  the  following  sections: — 2409-93M, 
80  acres;  2410-m,  80  acres;  2656-m,  10  acres.  The  main 
workings  are  situated  on  Section  2409,  and  arc  situated 
on  the  northern  and  southern  boundaries  of  the  section. 

There  is  one  well-defined  lead-bearing  lode  on  the  pro- 
perty, and  this  is,  in  my  opinion,  undoubtedly  that  which 
continues  northward  through  the  North  Mt.  Farrell  and 
Mackintosh  leases.  On  this  property  it  is  referred  to  by 
the  management  as  the  "  western  lode."  A  considerable 
quantity  of  ore  has  been  recovered  from  the  occurrence  in 
the  strong  quartz  reef,  which  is  a  filling  of  a  line  of  vughs 
with  lead  ore,  and  at  both  the  northern  and  southern 
workings  on  the  Section  2409  the  quartz  mass  has  been 
prospected. 

The  Northern  \V orkings.-  The  main  adit  starts  from 
the  northern  boundary,  and  runs  in  some  725  feet  on  a 
bearing  of  109^.  It  is  situated  180  feet  above  the  No. 
4  tunnel  of  the  North  Mt.  Farrell  Mine. 

The  tunnel  was  started  in  massive  porphyroid,  and  con- 
tinued in  this  for  289  feet.  Then  followed  49  feet  of 
pale  clay  schist;  and  then  225  feet  of  slate  were  passed 
through  before  the  "  western  lode  "  was  met  with. 

This  lode  was  driven  on  northwards  for  23  feet.  It 
shows  quartz  and  siderite,  and  carries  some  milling  ore  here 
and  there  over  a  width  of  3  feet. 

Southwards  the  lode  has  been  driven  on  for  175  feet, 
and  in  the  last  few  feet  a  deviaticm  to  the  east  was  made 
to  carry  the  workings  under  a  shaft  formerly  put  down 
on  the  surface.  Some  20  feet  back  from  the  face  of  this 
drive,  the  workings  were  again  carried  southwards  for 
53  feet  on  the  lode.  The  lode  contains  from  2  to  3  feet 
of  milling  ore,  in  which  bunches  of  firsts  are  to  be  found. 
There  is  a  well-defined  footwall  on  this  lode,  which  dips 
to  the  west  at  60°.  The  hanging- wall  was  good  up  to  the 
point  where  the  drive  deviated  to  the  east.  As  in  the  case 
of  the  North  Mt.  Farrell  No.  3  lode,  the  foc^twall  country 
here  sometimes  carries  ore  behind  an  apparently  sharply 
defined  wall. 

The  strike  of  the  lode  here  is  between  22°  and  25°  cast 
of  north.  As  mentioned  above,  the  lode-fissure  has  two 
prominent  directions  of  strike  in  this  section,  viz.,  9°  and 
25^  east  of  north ;  and  the  northern  workings  conform  to 
the  latter  direction. 
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On  driving  the  main  crosscut  another  88  feet  eastwards 
a  big  quartz  formation  with  a  total  width  of  50  feet  was 
met  with.  It  dips  west  at  70^.  The  han^ng-wall  is  well 
defined,  and  the  quartz  is  massive  on  this  side;  but  on 
the  footwall  side  there  are  numerous  vughs  and  fragments 
of  undigested  slate  in  this  quartz. 

A  drive  has  been  carried  southwards  along  the  hanging- 
wall  of  the  quartz  on  a  bearing  of  185°  for  a  distance  of 
159  feet.  A  little  galena  was  visible  now  and  then  at  the 
junction  of  quartz  and  slate. 

When  the  main  crosscut  had  been  driven  44  feet  past 
the  hanging-wall  of  the  quartz  body  some  second-class 
lead  ore  was  met  with.  The  crosscut  was  continued  another 
30  feet,  and  finally  abandoned  in  a  dense  pyritic  slate  like 
that  intei-sected  by  the  No.  4  level  crosscut  of  the  North 
Mt.  Farrell  Mine  east  of  the  lodes. 

From  the  point  where  the  second-class  ore — siderite 
and  galena — was  met  with,  a  rise  was  put  up.  For  the 
first  16  feet  only  payable  seconds  were  met  with,  but  these 
gave  place  then  to  clean  first-class  ore,  which  continued 
to  within  10  feet  of  the  surface.  This  remarkable  ore- 
body  turned  out  to  be  due  to  the  filling  of  a  long  line  of 
vughs  in  the  quartz  with  lead  ore.  The  ore  is  entirely 
surrounded  by  quartz,  and  the  central  cavity  of  the  vughis 
was  net  completely  filled  with  ore. 

The  vughs  pitch  in  all  directions,  and  the  ore-channel 
has  a  most  irregular  form.  The  ore  from  this  pipe  carries 
a  little  carbonate  of  iron  and  a  compact  green  mineral, 
which  I  take  to  be  a  mixture  of  sericite  and  kaolin. 
Octahedral  (rarely  with  dodecahedral  modifications)  galena 
occurs  on  the  outer  surfaces  of  the  mineral  crust,  having 
apparently  been  deposited  on  the  cubical  galena  by  second- 
ary processes.  It  also  occurs  in  very  perfect  crystals  in 
the  soft  pug  and  brccciated  quartz  sometimes  found  on 
the  borders  of  the  vughs.  The  whole  of  the  ore  at  this 
place  shows  a  brownish  stain  from  the  presence  of  limo- 
nite. 

At  the  toT)  end  there  is  some  zinc  blende  with  the 
siderite  and  green  sericite-kaolin  aggregate.  Most  of  the 
ore  had  been  removed  from  this  rise  at  the  time  of  my 
visit.  A  little  reinaiiied  on  the  level  on  the  north  side 
of  the  main  crosscut  in  a  mixed  gangne  of  quartz  and 
carbonate  of  iron.  There  is  a  spring  of  water  bubbling 
up  on  the  level  from  below  at  this  point. 

From  the  south  drive  on  the  hanging-wall  of  the  big 
quartz  formation,  at  a  distance  of  68  feet  from  the  main 
adit,   an   eastern   crosscut   was   driven   through  the  quartz 
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for  46  feet.  An  empty  vugh  was  passed  through  at  21 
feet.  At  40  feet  a  body  of  quartz  and  siderite  was  met 
with,  and  a  rise  was  put  up  on  it  for  69  feet.  At  the 
lower  end  of  the  rise  very  little  metal  was  showing,  but  at 
the  top  good  seconds  were  found.  The  rise  was  abandoned 
at  69  feet  from  the  level  on  account  of  bad  air.  A  candle 
would  only  just  keep  alight  at  the  time  of  my  visit.  This 
rise  was  later  connected  with  the  upper  workings  by  sink- 
ing from  the  intermediate  level. 

At  a  distance  of  100  feet  from  the  crosscut  just  men- 
tioned another  eastern  crosscut  was  started  from  the  south 
drive.  It  was  in  some  37  feet  at  the  time  of  my  visit,  and 
was  in  a  silicified  zone  of  slate  carrying  clean  quartz 
veins. 

On  the  surface  above  these  workings  some  considerable 
prospecting  has  been  done.  An  open-cut  12  feet  deep  and 
18  feet  wide  has  been  broken  out  at  a  point  40  feet  south 
of  the  first  rise.  Veins  of  clean  ore  occur  in  the  quartz 
at  this  place,  and  some  firsts  have  been  bagged.  To  prove 
the  occurrence  an  adit  was  driven  30  feet  lower  down,  and 
met  with  the  ore  distributed  irregularly  through  the 
quartz;   and  8  tons  of  firsts  were  recovered  in  the  work. 

Some  15  feet  below  these  workings  a  short  intermediate 
level  has  been  driven,  and  good  ore  proved.  These  work- 
ings are  85  feet  above  the  lower  level. 

In  prospecting  the  good  second-class  ore  south  of  the 
first  rise  a  fresh  body  of  firsts  was  met  with  similar  to 
that  in  the  first  rise.  The  work  done  on  this  has  resulted 
in  the  proof  of  the  continuation  in  depth  of  this  ore  to 
the  second  rise  put  up  from  the  lower  level.  The  upper 
workings  are  now  connected  with  the  lower  by  this  rise 
also. 

This  occurrence  of  ore  has  been  mentioned  in  an  earlier 
part  of  this  report.  It  seems  to  me  to  be  undoubtedly  due 
to  the  passage  upwards  of  mineral-bearing  solutions 
through  long  lines  of  connected  vughs  in  the  quartz.  The 
two  rises  are  similar  in  general  structure,  but  the  No.  1 
rise  carried  much  more  first-class  ore.  At  the  inter- 
mediate level  the  ore  seems  to  have  been  more  scattered 
through  the  quartz.  There  appears  to  be,  on  the  evidence 
of  the  two  rises,  a  shoot  of  first-class  ore  pitching  north 
at  a  steep  angle. 

There  is  nothing  to  show  the  existence  of  another  line 
of  ore-filled  vughs,  and  the  present  system  of  prospecting 
(from  the  lower  level  south  drive  by  crosscuts  across  the 
quartz  body)  does  not  appear  to  me  to  be  either  the  leasts 
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expensive  or  the  most  likely  to  prove  the  existence  of 
other  pipes.  I  should  recommend  that  the  prospecting 
in  a  southward  direction  for  the  ore  contained  in  the 
quartz  be  continued  on  the  intermediate  level,  where  the 
track  of  the  ore  is  better  defined.  Any  apparent  down- 
ward continuation  of  ore  could  then  be  prospected  at  a 
lower  level  without  the  uncertainty  which  exists  at  pre- 
sent. 

At    the    lower    level    I     should     recommend     that     th< 
prospecting  work  be  done  by  driving  on  the  line  of  th< 
two  rises  already  located,  rather  than  by  crosscutting  froi 
the  drive  on  the  hanging-wall  of  the  quartz-mass.     Thir 
latter  method  is  nothing  more  than  blind  stabbing,  ana 
the  small  horizontal  extent  of  the  pipes  makes  it  a  verf 
easy  matter  to  miss  the  ore  when  within  even  a  few  inch( 
of  it. 

The  question  of  prospecting  northwards  on  this  level 
worth   considering  carefully.        The   ore-shoot  appears 
pitch  in  that  direction,  and  the  northern  boundary  of  tl 
section  is  about  400  feet  distant. 

A  shaft  was  sunk  at  the  outcrop  of  the  western  lo^^^  <^Kie 
for  a  depth  of  50  feet,  and  abandoned.    It  contained  wal  _  ^j. 

at  the  time  of  my  visit,  but  was  being  gradually  drain         -^ed 
by  the  south  drive  on  the  western  lode  below  it. 

At  the  surface  there  is  some  good  milling  ore,  said  'to 

be  from  this  shaft,  but  I  could  not  see  the  ore  in  gi 

The  Southern  Workings. — The  upper  adit  level  has 
put  jn   for  a  distance  of  236  feet  on  a  bearing  of   10 
At  207  feet  from  the  entrance  a  short  drive  has  been 
in    Hi^rtliwards    for    51    feet    bearine    21  o,    and    a   cross^ 
driven    westwards   for   21    feet  on   a   body   of   second-cl 
ore.     The  main  workings  on  this  level  are  29  feet  furtli- 
east,  where  a  drive  runs  north  for  102  feet  on  a  bean'] 
250.     A  rise  has  been  put  up  for  a  few  feet  on  ore,  and 
couple   of    narrow   stopes   3    feet    wide   taken   out.     I   sa 
a  couj^le  of  inches  oi  firsts  on  the  foot-wall  here. 

No  work   was   being  done  on  this  level   at  the  time 
my   visit . 

The  main  adit  is  driven  on  a  bearing  of  570  for  a  totj 
distance   of    342    feet.        A    short    drive   has   been    carriec 
northward    .bearing    \-\^)   from   the  end   for   25   feet.     N^ 
ore   was    mot    with    in    this   end   of  the   adit.     At   a   poin' 
203  toot   iroin  the  mouth  oi  the  adit  the  "western  lode '^ 
was  driven  on.     For  145  feet  the  bearing  is  23^,  then  forr 
50    foot    it    is   '^^.     At    this   point    a    crosscut    was    drivei 
oastward>. 
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teyond  the  crosscut  the  course  of  the  western  lode  is 
250  £.,  and  at  25  feet  past  the  crosscut  the  lode  splits 
ha*'  horse "   of  slate   between  the  two   portions. 
lie  western  drive  of  the  two  runs  on  for  50  feet  past 

split  on  a  bearing  of  25°.     Here  there  is  a  rise,  which 

been  put  up  for  40  feet,  and  two  stopes  have  been 
en  out  for  a  distance  of  60  feet  on  fair  milling  ore. 
?hen  the  two  arms  of  the  lode  rejoin,  and  the  lode  is 
owed  for  another  100  feet  on  a  bearing  of  26°.  The 
rse  then  returns  to  9^,  and  the  face  at  the  time  of  my 
t  was  125  feet  from  the  bend. 

aken  all  through  its  length,  the  western  lode  repre- 
3  about  3  feet  of  milling  ore,  and  the  lode-channel  is 

defined  always. 

is  to  this  ore-body  that  the  company  must  look  for 
main  bulk  of  the  milling  ore  of  the  future.    There  may 
>ther  more  concentrated   bodies  of  ore  discovered   in 
<)uartz  reef,  but  their  presence  is  so  far  unproved, 
urther  prospecting  of  the  quartz  has  been   done  on 

level.  At  a  point  196  feet  from  the  main  adit  on  the 
'«m  lode  drive  a  long  crosscut  has  been  put  in  east- 
3s  for  a  total  length  of  334  feet  on  a  bearing  of  105°. 
217  feet  the  quartz  body  was  met  with.  At  264  feet 
w  splashes  of  galena  were  met  with,  and  short  drives 
5  put  in  for  25  feet  northwards  and  15  feet  south- 
Is  on  a  bearing  of  N.  15°  W.  The  metal  cut  out,  and 
^   was  abandoned. 

t  287  feet  on  the  eastern  boundary  of  the  quartz 
her  short  drive  was  started  northwards,  but  abandoned 
*  being  carried  for  10  feet. 

te  eastern  crosscut  was  continued  for  50  feet  past  the 
t^z,  and  abandoned  in  dense  pyritic  slate.  • 

Xe  prospecting  was  continued  on  this  level  from  a 
t  15  feet  west  of  the  hanging-wall  of  the  quartz,  and 
feet  from  the  western  lode  drive.  There  a  drive  has 
.  carried  northwards  for  100  feet  on  a  bearing  of  2®, 

from  that  point  the  drive  turns  to  the  east  to  cut 
quartz  body.     Occasional  splashes  of  galena  are  to  be 

in  the  quartz  here,  but  always  associated  with  siderite. 
be  milling  ore  from  the  mine  is  stacked  separately  on 
tip  to  provide  a  nucleus  for  future  milling  operations. 
.  little  work  has  been  done  below  these  main  southern 
kings  on  the  northern  boundary  of  Section  2410,  but 
ling  more  than  slate  carrying  carbonate  of  iron  is 
ble.     At  a  point  30  feet  from  the  south-west  corner  of 

northern  section,  and  on  the  line  between  the  two 
ions  a  tunnel  was  started  to  test  the  western  portion 
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of  the  property.  It  runs  for  80  feet  on  a  bearing  of  66°, 
but  only  chloritised  porphyroid,  in  which  some  hard  sili- 
cified  zones  were  found,  was  penetrated.  Some  quartz  and 
iron  carbonate  were  visible,  but  no  ore.  The  tunnel  is 
now  used  as  a  magazine. 

On  the  southern  section  a  little  surface-trenching  hajs. 
been  done  at  two  other  spots.     On  the  eastern  boundary 
a  little  galena  is  visible  in  the  creek,  which  crosses  t\xt 
line  in  several  places.     This  spot  is  very  close  to  the  lici. 
of  the  lodes  met  with  in  the  Central  Farrell  property,  ar^ 
the    ore-channel    may    be    connected    with    that    fractu^ 
system. 

Further  south  a  trench   2  chains  long  has  intersect, 
an   indefinite   formation.     The   trenches   are   narrow    a 
shallow,  and  consequently  do  not  afford  much  inform ati 
There  is  a  certain  amount  of  gossan  carrying  pockets 
carbonate  of  lime,  and  in  this  gangue  a  few  splashes 
fahl-ore  and  copper  pyrites  are  visible.    The  country 
to  judge  from  the  weathered  material  intersected  by 
trench,  is  slate. 

Appended  is  a  table  which  will  give  an  idea  of  the  gn 
of  ore  from  this  mine.     It  lias  been  compiled   from 
sale  notes  of  the  company. 


Sale  Notes  of  Ore  from  the  Mt.  Farrell  Mine. 


lJati\ 


May 

JlIIX 

Jiilv 

JulV 

July 

Aug. 

Oct. 

Oct. 

Uhc. 


t>7 


lli()7 
7,  li)(»7  . 
17,  11)07 
17,  lJjU7 
■2*2,  IIH'7 
,  1!)()7 
11)117 


31. 


.SI,  1IMI7 
l.M,  1007 
Jan.  10,  1^08 


Net 
Weight. 


\ov.  '27,  190G 
Jan.  7,  1007.. 
Feb.  8,  1907.. 
May  U,  1007  . 
May  y,  1007   . 


tons.  cwt. 


10 
17 

]'2 

14 

8 

8 

8 

10 

13 


10 

10 

12 

10 

4 

1-2 

10 

17 

10 

12 

l:i 

11 

4 

G 


;j 

0 

1 
1 
li 
1 
I) 

0 

;i 

o 


Assay  Value.                         ;  Metal  Quotat  i 
Total  Value  ^ 


L<'a(l. 


per  cot  I 
71-8 
00-0 
07  o 
700 
0!M 
05-0 

()7-.:» 


60 
50 
50 
54 


3  1  07  0 
1    I  00-4 

a 


57-0 
iA)-*2 


Silver, 
(oz.) 


t'per  ion 
010 
94-6 

'  oro 

0 .'  •  7 
07  •« 

'  00-5 
00  •  0 
800 

•  74-0 
7G-0 
72-2 
071 
i^2-3 
72- 1 
74  0 


per  Ton. 


£ 
27 
27 
2fi 
2(5 
27 
25 
2<, 
23 
21 
17 

k; 

21 
10 

17 
10 


8 

11 
o 

18 
8 
3 
6 
5 

17 

18 
6 

10 
5 

12 
7 


(1. 
7 

10 
5 
2 
0 

11 
4 
1 
1 
8 

10 
4 
3 

II 
9 


I  ead 
(pel-  Ton). 


£ 
10 
19 
10 
20 
20 
10 
20 
20 
20 
20 
10 
20 
18 
15 
14 


K. 

5 

18 

13 

5 

5 

15 

^ 

2 
10 
IJ 
12 
1 
5 
15 
11 


d. 


Sil- 


0 

3iP- 

-    -54 

9 

34 

-     ^0 

9 

33 

—    485 

0 

32 

—    ^7 

0 

32 

ti7 

0 

32 

—    ^7 

e; 

33 

^0 

6 
0 
6 

33  - 
3.3- 
33- 

^0 

-     7J 

6 

33- 

70 

3  1 

31- 

^s 

0' 

80- 

^8 

0  , 

28- 

10O 

3  : 

27- 

8if 

Ixxix 

3)— The  Muuchison  River  Silveh  and  Lead  Company, 

No  Liability. 

The  company's  leases  are  the  sections  thus  numbered:  — 
263-93M,  60  acres;  1980-m,  80  acres;  and  1286-M,  5  acres. 

The  latter  is  the  mill  site. 

Of  the  two  sections  on  which  mining  operations  are 
rried  on,  that'  numbered  3263  carries  the  principal 
^vkings. 

The  lode  which  has  been  exploited  on  this  section  has 
itrike  of  N.  28°  E.,  and  is  very  nearly  vertical,  dipping 
anything  to  the  east;   so  its  structure  is  quite  distinct 

m  that  of  any  other  of  the  lodes  of  the  field  thus  far 
iloited. 

^tke  lode-fissure  traverses  obliquely  a  belt  of  porphy- 
i>  which  is  at  this  point  70  feet  wide,  and  strikes  due 
t^li.  On  either  side  of  the  porphyroid  is  slate,  and  the 
of  the  igneous  belt  is  about  70°  to  the  west.  The 
c3.uctive  portion  of  the  lode-fissure  is  that  which  is 
^  ^)sed  within  the  walls  of  porphyroid.  The  lode-channel 
^nds  into  the  slate  at  both  ends,  but  little  has  been 
-^  to  prospect  these  northern  and  southern   continua- 

^lie  lode  has  been  worked  by  means  of  an  open-cut  and 

^    high-level  adits  near  the  ov'"   -^    and  one  low-level 

*%  which  starts  almost  on  the  level  of  the  button-grass 

"in  and  intersects  the  lode  some  87  feet  below  the  level 

^ve. 

^t  the  time  of  my  visit  the  mine  was  inactive,  pending 

fe  reconstruction  of  the  company. 

3?he  recent  work  has  been  restricted  to  the  open-cut  and 

^  block  of  ore  between  the  No.  3  and  No.  2  levels. 

^bove  the  No.  2  level  almost  all  the  ore  has  been  stoped 

.t. 

No.   1   Level. — The  adit   at  this  level   was  driven  east- 

ards   on   a   bearing   of   279°,    and   was   continued   right 

rough  the  main  lode  into  the  country  beyond. 

The  main  lode  matter  has  now  been  removed.     Further 

the  east  there  were  two  minor  veins  of  ore  from  which 

little  mixed   blende   and   galena   have    been    obtained. 

lese  are  apparently  branches  of  the  main  lode,  and  their 

p  is  towards  the  latter. 

jVo.  2  Level. — The  adit  was  driven  on  a  bearing  of  277^, 

d  40  feet  below  the  upper  one.     The  ore  above  this  level 

s  been  almost  wholly  stoped  out. 

I^o.  3  Level. — The  main  crosscut  was  driven  eastwards 

a  bearing  of  260°.     Its  total  length  is  513  feet,  of  which 


the  first  450  feet  were  in  slate  and  the  last  63  in  the 
porphyroid.  At  this  point  the  lode  was  cut,  near  the 
northern  extremity  of  the  shoot.  A  drive  has  been  carried 
both  north  and  south  on  the  ore-channel. 

At  a  point  27  feet  north  of  the  main  crosscut  the  ore- 
shoot  was  left,  but  driving  was  continued  for  another  75 
feet.     The  lode-fracture  is  well  marked  by  a  seam  of  pug 
an  inch  wide.     There  is  a  little  galena  on  the  footwall,  but 
no  payable  ore  was  met  with.     At  the  northern   end  oi 
the  drive  a  short  crosscut  was  put  in  to  the  west,  and  tbe 
porphyroid   encountered,   but   no  galena   was  visible,  and 
work  at  this  end  of  the  drive  was  abandoned. 

The  south  drive  has  been  extended  for   109  feet  on   a 
bearing  of  210^.     The  lode  pinched  out  when  the  porpby- 
roid  country  was  left  at  a  point   106   feet  south  of    the 
main  crosscut.     The  lode  thus  extends  for   133  feet  in    a 
horizontal  direction.     At  a  point  53  feet  south  of  the  maiii 
crosscut  a  crosscut  was  driven  west  for  25  feet  on  a  bea^.^- 
ing  of  305°.     There  a  short  drive  was  started  north  arm  ^ 
south   parallel    to   the   main   drive.     Some   blende   gale 
and  siderite  was  here  visible  for  a  width  varying  from 
few  inches  up  to  2  feet.     The  metal  seems  to  make  towar 
the  main  ore-body,  with  which  it  should  junction  abo 
20  feet  above  the  level,  the  dip  being  easterly. 

The  ore  in  these  short  drives  (12  feet  on  either  side 
the  eastern  crosscut)  is  displaced  by  a  slide,  which  is  als^ 
visible   in   the   main   drive.     The   slide   dips  south   at  a 
angle  of  about  50°,  and  the  displacement  of  the  lode  it 
apparently  about  4  feet.     The  lower  portion  of  the  ore  i^ 
moved  to  the  west  of  the  upper  portion  by  this  amount 
The  eastern  crosscut  was  continued  for  another  45  feet  east  • 
wards.     The   porj)hyroid   country    was  left   at   a  point   4fc^ 
feet   east  of  the  south  drive,  and  the  rest  of  the  crosscutJr 
is  iu  slate. 

These  eastern  workings  were  abandoned,  as  the  only  ore^" 
met  with  (in  the  east  drive)  was  lost  after  being  followecf^ 
a  few  feet. 

At    a   distance  of   109.  feet    from  the  main  crosscut   th 
south  drive  turns  slightly,  and  from  this  point  to  the  enc 
the  bearing  is   18 1^.     This  change  of  direction  is  notice? 
able,  as  the  drive  followed  the  lode-fracture  all  the   way 
It   would    appear    tliat    the     fissure     which     traverses     th 
porphyroid  at   an  an£jle  of  about  30*^  from  the  north  an(V 
south    lino   is   nierely   a    local   variation.     The   fracture   in 
the  slate   does   not    dilTer   niateriallv   in   strike   from   othex 
fissures  in  the  field.     This  matter  is,  of  course,  important' 
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future  prospecting  work,  both  in  this  section  and  those 

)oining. 

At  the  bend  in  the  south  drive  a  winze  has  been  put 

wn  on  ore  for  a  vertical  depth  of  56  feet,  and  a  drive 

feet  long  put  in  northwards  at  50  feet. 
The  winze  was  full  to  the  collar  of  water,  and  I  could 
t  inspect  these  workings.  It  is  stated  that  a  slide  was 
5t  with  at  this  point;  and  possibly  it  may  be  the  same 
de  visible  on  the  level  56  feet  north  from  the  winze,  and 
bching  in  this  direction. 

At  a  point  29  feet  south  of  the  winze  an  easterly  cross- 
t  was  put  in  some  10  feet  without  meeting  ore;  and  8 
et  further  south  another  crosscut  was  driven  west  for 

feet  with  similar  results.  Beyond  this  latter  crosscut 
e  south  drive  extends  some  24  feet.  The  face  shows 
rbonate  of  iron  with  galena  and  blende.  The  dip  is  to 
i  westward,  at  an  angle  of  60°.  The  footwall  is  dense 
1  hard  slate,  but  the  hanging-wall  slate  is  graphitic,  and 
carbonated  zone  extends  into  this  crushed  graphitic 
'^  for  about  4  feet, 
^lie  main  ore-shoot,  i.e.,  that  portion  of  the  lode-chan- 

enclosed  within  the  porphyroid,  is  said  to  have  given 
client  ore  all  along  the  level.  The  average  width  of 
tx^lass  ore  is  said  to  have  been  10  inches,  while  30  inches 
^ean  ore  were  met  at  a  point  20  feet  north  of  the 
Lze. 
ir*his  being  correct,  there  remains  a  fair  bulk  of  good 

to  be  yet  extracted  below  this  level. 
%.bove  the  No.  3  level,  and  between  it  and  the  No.  2 
«1,  some  ore  has  been  stoped,  but  the  greater  portion 
•   remains  untouched.     It  does  not  extend  to  the  surface, 
•^ever,  for  the  shoot  is  pitching  to  the  south  at  an  angle 

about  550. 
Ihe  shoot  was  met  with  on  the  No.  3  level,  at  a  vertical 
pth  of  87  feet  below  the  No.  2  level,  some  60  feet  further 
21th  than  the  corresponding  point  above. 
The  width  of  the  lode  exposed  in  these  stopes  varies 
rjm  4  to  7  feet.  I  saw  some  good  first-class  ore  along 
<iB  western  boundary  of  the  lode-formation,  but  the  bulk 

the  ore  consists  of  massive  mixed  sulphides  of  the  type 
feown  as  a  *'  pyritic  lead  ore."  The  mineral  composition 
18  been  noted  above. 

The  work  done  up  to  the  present  has  proved  a  roughly 
tctangular  block  of  ore,  extending  from  the  surface  to  at 
ast  the  No.  3  level,  and  from  4  to  7  feet  in  width.  The 
pher  dimension  is  about  100  feet ;    but  the  pitch  of  the 
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shoot  makes  the  length  appear  some  30  feet  greater  when 
measurements  are  made  along  a  horizontal  line. 

It  yet  remains  to  be  proved  whether  the  structure  of  the 
lode  will  alter  in  depth  when  the  porphyroid  zone  is  pene- 
trated. The  nature  of  the  fissure  in  this  rock  seems  to 
have  entirely  controlled  the  circulation  of  mineral-bear- 
ing solutions,  and  the  slate  contains  but  little  mineral 
matter;  but  the  fissure,  of  which  the  upper  portion  is  in 
porphyroid,  must,  if  its  strike  and  dip  continue  uniform, 
pass  through  slat«  in  depth. 

A  trench  has  been  made  to  the  south-east  of  the  open- 
cut  for  a  length  of  a  chain.  '  Some  vegetable  soil  contain- 
ing a  little  bog  iron  ore  is  exposed.  I  do  not  think  this 
is  .the  capping  of  a  lode. 

The  company  has  erected  a  mill  on  the  button-grass 
plain  to  concentrate  their  second-class  ore. 

Mill  Scheme. — The  mill  is  divided  into  two  sections- 
coarse  and   fine.     From  the   bin   the  ore  goes  to  a  jaw- 
criisher,   and  thence  to  a  trommel,   the  screen  of  which 
carries  holes  of  13  m.m.  diameter.     The  fines  run  on.     The 
coarse  goes,  to  a  picking-table  and  then  to  the  coarse  rolls- 
There  is  a  topping-jig  below  taking  the  "  roughs  "  fro 
the     first     sizing-trommel      (screen     apertures     13    m.m 
diameter).     The   tails   from  the   jig   are   elevated   to  th 
coarse  rolls,  and   pass  again  down  the  mill.       The  fou 
sizing-trommels  have  apertures  in  the  screens  of  13  m.m. 
9  m.m.,  5  m.m.,  and  2\  m.m.  in  diameter  respectively. 

From   that   which   holds   the   material   over   9   m.m.   i 
diameter  the  ore  passes  to  two  jigs.     Each  of  the  othe 
two  trommels  feeds  a  separate  jig.     The  ore  before  reach 
ing   these   latter   fine   jigs   is   passed   through   an    up  war 
current  separator,  and  the  fines  go  on  to  the  tables. 

Below  the  last  trommel  are  two  spitzkasten,  giving  tw 
grades  of  ore.  The  coarser  goes  to  a  Wilfley,  and  the  fine 
to  a  Phoenix-Weir  table. 

Middlings  from  the  table  are  elevated,  and  pass  to  th 

water-classifier  on  the  fine  side  of  the  mill,  and  are  agai 
passed  over  a  Wilfley  table. 

On  the  fine  side  of  the  mill  the  procedure  is  this: — Tl-m 
second  products  from  all  the  jigs  are  wheeled  back  to  tha- 
elevator,  and  thence  go  to  the  fine  rolls,  and  then  tkra 
second  series  of  sizing-trommels,  the  screen  apertures  o 
which  measure  A  m.m.,  2\  m.m.,  and  H  m.m.  The  oice 
that  is  cautrht  by  the  4  m.m.  trommel  is  returned  to  tlhe 
fine  rolls  by  the  elevator.  The  other  two  trommels  supply" 
ore  to  two  jisfs. 
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The  ore  leaving  the  last  trommel  runs  to  an  upward 
irrent  classifier.  The  coarse  product  is  treated  by  a  jig 
id  the  fines  pass  to  the  spitzkasten,  and  then  to  a  Wilfley 
ible.  The  middlings  from  the  table  are  returned  to  the 
)itzkasten,  and  then  again  to  the  table. 

The  concentrates  from  the  mill  are  mixed  with  the  hand- 
icked  ore  to  constitute  the  saleiible  ore.  No  distinct 
fades  of  mill  concentrates  are  made. 

The  following  assay  returns  will  give  a  reasonable 
^presentation  of  the  value  of  the  mine  products.  They 
re  from  the  assay  books  of  the  company,  and  the  assays 
ere  made  during  1907:  — 


Descripiion  of  Ore. 


:  No.  of  Assays 
I    Averaged. 


Lead. 


'«%ii  (from  open-cut) 

<le  ore  

><t  •picked  ore  


6 

14 

9 


per  cent. 

•  • 

60 
51-9 


Silver. 

(oz.) 


per  ton. 
34-6 
11-6 
67-4 


/ex  of  Ort  hy  the  Mitrchison  River  Silrer  and  Lead 

Co.,  N.L, 


te. 


1907. 
1907. 
1907. 
1907. 
1907. 
1907. 
1907. 


1 

Quantity 

of  Ore 

5. 

lulls. 

cwt. 

<irs. 

12 

7 

:} 

o7 

0 

1 

80 

14 

3 

32 

9 

1 

33 

18 

0 

16 

17 

1 

31     7 


1907.;    29    8     I 


Lead. 


per  c^ent. 

4:»-75 
;  47-80 

42*8 

43-8 

43 -or. 

41-3 
28-5 
34- 826 


Silver. 

(OZ.) 


Qold. 

(02.) 


Net  Value, 
(per  ton.) 


per  cent. 
671 
641 
6;")  •  65 
66-76 
59- 16 
66-6 
40-9 
47-15 


per  ton. 
046 
043 
07 
■057 
06 
078 
096 


£     8. 
12  10 


14 
12 
12 
13 
12 
8 


1 

6 
8 
4 
8 
11 


d. 
1 
3 
3 
10 
6 
0 
9 


09 


10     8     6 


l^he  other  lease  held  by  the  company,  viz.,  No.  1980, 
%hat  which  was  formerly  known  as  the  Ctentral  Farrell. 
On  this  lease  there  are  two  parallel  lodes,  which  have 
^n  prospected  at  two  levels;  and  a  trench  has  been 
%  for  a  chain  where  a  creek  has  cut  across  the  outcrop. 
The  lodes  are  separated  by  a  narrow  band  of  porphy- 
id,  and  are  themselves  in  slate.  The  dip  of  the  country 
westward,  and  the  lodes  follow  this  dip,  which  is  from 
io  to  650. 
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At  the  surface  the  strike  seems  to  be  about  N.  4^  W., 
but  the  underground  workings  show  the  strike  to  be  due 
north  and  south. 

The  creek  section  shows  slate  on  the  western  side,  with 
a  lode  2  feet  6  inches  wide  to  the  east  of  it ;  then  9  inches 
of  slate,  followed  by  10  feet  of  porphyroid.  The  footwall 
of  the  porphyroid  shows  quartz,  which  may  mark  the 
position  of  the  eastern  lode;  but  the  work  has  ceased  at 
this  point.  The  lode  formation,  shows  a  little  fahl-ore, 
now  much  decomposed  and  discoloured. 

The  upper  tunnel  is  driven  eastwards  on  a  bearing  of 
266°,  and  passes  through  slate  and  crushed  grit.  The 
total  length  of  this  crosscut  is  234  feet. 

At  a  distance  of  126  feet  from  the  mouth  a  drive  runs 
due  north  on  the  first  ore-body.  A  rise  has  been  put  up 
for  15  feet  at  a  point  110  feet  from  the  main  crosscut, 
where  a  little  metal  was  met  with.  Some  34  feet  north  of 
this  point  a  winze  has  been  put  down.  It  was  full  of 
water  at  the  time  of  my  visit. 

At  a  distance  of  29  feet  north  from  the  winze  a  cross- 
cut has  been  driven  for  23  feet,  where  the  second  lode  was 
encountered,  and  driven  on  for  20  feet  northwards.  This 
lode  is  4  feet  wide,  and  has  well-defined  walls.  The  lode- 
matter  is  graphitic  slate,  with  numerous  veinlets  of  car- 
bonate of  iron.     The  footwall  is  a  hard  siliceous  slate. 

The  main  drive  was  carried  for  33  feet  north,  past  the 
eastern  crosscut,  and  still  on  the  lode-channel,  which  shows 
quartz,  siderite,  and  a  little  galena.  The  width  of  the 
zone  of  crushed  graphitic  slat€  carrying  these  minerals 
varies  from  a  few  inches  up  to  3  feet  6  inches. 

The  main  crosscut  did  not  meet  with  any  ore  after 
traversing  the  second  lode. 

The  lower-level  workings  are  60  feet  above  the  button- 
grass  plain,  and  50  feet  iDelow  the  upper  workings.  The 
adit  level  is  driven  for  a  total  distance  of  285  feet,  and 
intersects  both  lodes. 

The  first  \vas  cut  at  a  distance  of  212  feet  from  the 
mouth  of  the  adit,  and  there  are  15  feet  of  country  between 
it  and  the  second  lode. 

The  first  lode  was  driven  on  northwards  for  15  feet. 
The  lode-formation  appears  to  be  about  4  feet  in  width, 
and  similar  to  that  on  the  upper  level,  but 
no  galena  was  visible.  The  drive  was  abandoned 
here,  and  the  lode  driven  on  southwards  for  73 
feet.  The  formation  is  well  defined  all  the  way.  It 
is   about    4    feet    wide,   and    has   clean    walls.     Very    little 
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metal  is  now  visible,  but  a  few  splashes  of  coarse-grained 
galena  occur  near  the  south  end  on  the  back  of  the  drive. 
None  was  showing  in  the  face. 

A  drive  was  started  on  the  eastern  lode  and  carried 
6  feet  before  being  abandoned.  The  lode  is  well  marked, 
and  is  in  graphitic  slate.  The  ore  is  accompanied  by  veins 
of  quartz  and  siderite,  and  consists  of  galena,  resin,  or 
ruby  blende,  fahl-ore,  and  copper  pyrites.  The  fahl-ore 
would  account  for  the  high  assay  values  which  have  been 
recorded  of  the  ore  in  this  mine. 

No  work  was  being  done  oh  the  section  at  the  time  of 
my  visit,  and  the  old  workings  were  very  much  discoloured. 
The  amount  of  ore  in  the  mine  could  not  be  determined, 
nor  the  proportion  of  fahl-ore  to  the  galena.  The  only 
spot  where  any  appreciable  amount  of  metallic  minerals  wa» 
visible  was  at  the  point  where  work  has  been  done  on  the 
eastern  lode  on  the  lower  level.  There  I  saw  a  vein  of  an 
inch  and  a  half  of  the  fahl-ore  at  the  sole  of  the  face. 

Some  rich  returns  are  said  to  have  been  obtained  from 
the  ore  taken  from  the  winze  on  the  upper  level.  In  all, 
about  120  feet  of  backs  would  be  obtainable  from 
the  lower  level  to  the  highest  point  of  the  outcrop. 

(4) — The  Murchison  Extended  Mine  (late  North 

Murchison). 

The  company  holds  one  section  (No.  1075-m),  which  is 
^registered  in  the  name  of  E.  T.  Mid  wood. 

There  is  a  fair  amount  of  surface  prospecting  work  done 
on  this  section,  but  no  payable  lode  has  yet  been  located. 

Near  the  centre  of  the  western  boundary-line  there  has 
1:>een  some  trenching  along  a  creek  which  runs  westwards, 
and  a  little  galena  has  been  disclosed.  A  main  adit  has 
been  driven  east  on  a  bearing  of  91°  for  a  distance  of 
143  feet. 

At  120  feet  a  lode  was  met  with.  This  is  a  brecciated 
zone  of  black  slate,  in  which  much  siderite  is  visible,  and 
a  little  galena  and  fahl-ore.  It  seems  highly  probable 
that  this  ore-body  is  on  the  line  of  the  Central  Farrell 
fractures,  but  whether  a  second  lode  corresponding  to  that 
in  the  Central  Farrell  property  exists  I  could  not  deter- 
mine from  the  work  which  has  been  done. 

A  considerable  amount  of  trenching  has  been  done  on 
the  southern  boundary  of  the  section.  Some  carbonated 
black  slate  has  been  located  which  carries  some  pyrites 
and  traces  of  galena. 
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Further  east  of  this  place  trenches  have  been  carried 
up  the  hill  in  steps  to  a  height  of  430  feet  above  the 
button-grass.  The  top  few  feet  show  a  silicification  of  the 
country  rock,  and  in  the  quartz  veins  a  little  chlorite  and 
pyrites,  but  no  galena.  The  occurrence  seems  similar  to 
that  in  the  South  Murchison  eastern  tunnel.  I  could 
see  no  galena  nor  any  siderite  associated  with  the  quartz. 
The  occurrence  does  not  seem  to  me  likely  to  prove  of 
commercial  value.  The  bearing  of  this  quartz  zone  is 
about  1750. 

(5) — The  Mackintosh  Copper  and  Gold  Mining 
Company,  No  Liability. 

.  The  company  holds  two  80-acre  sections,  viz.,  Nos.  3221- 
93m   and  3223-93m. 

The  workings  on  these  sections  have  been  carried  out  in 
both  lead  and  copper-bearing  lodes,  which  are  situated 
along  a  line  on  the  western  portion  of  the  two  sections. 

The  most  southerly  workings  are  in  the  extreme  south- 
west corner  of  the  southern  section,  and  within  150  feet  of 
the  most  northerly  workings  of  the  North  Mt.  Farrell 
Mine.  The  ore-body  is  clearly  a  continuation  of  the  North 
Mt.  Farrell  lodes,  and  it  seems  continuous  right  through 
this  southern  Mackintosh  section  and  part  of  the  northern. 

The  company  has  let  several  tributes,  and  the  most 
southerly  workings  are  being  carried  on  by  J.  Geddes  and 
party. 

An  adit  is  driven  eastwards  from  the  western  boundary-- 
line   of   the   section    on   a   bearing   of   91o.     The   country^ 
traversed  is  all  slate,  and  before  meeting  the  main  lod 
three  minor  lodes  were  cut  and  driven  on  for  a  short  di 
tancc.     All  of  these  appear  to  be  merely  branches  of  th 
main  lode,  and  their  strike  is  N.W.  and  S.E.       From  tJc^^ 
second   branch-lode  a  rise  has  been  put  in  to  the  surfac  ^:^^ 
No  work  was  being  done  on  any  of  these  occurrences  at  t 
time  of  my  visit. 

The    main    lode    was    driven    upon    southwards    for    2* 
feet  on   a  bearing  of  9^.       A  rise  has   been  put  to 
surface  and  a  winze  sunk  on  the  ore.     There  are  said 
be  from   1   to  6  inches  of  first-class  ore  here,  and  witl 
a  few  feet  of  seconds. 

The  dip  is  to  the  west,  and  the  footwall  is  of  quartz,  c^./i(/ 
barren. 


The 

is 


rhe  width  of  the  lode  varies  from  4  to  9  feet.     Stopiijn. 
being   carried    on    at    a    point    25    feet    from    the   souf^ 
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boundary.  The  formation  is  a  brecciated  zone  of  quartz 
and  galena,  and  fragments  of  slate  scattered  through  pug. 
Some  first-class  ore  is  found  on  the  foot  and  hanging-wall 
side.  The  better  ore  is  said  to  be  on  the  hanging-wall. 
These  veins  of  firsts  are  usually  in  short  overlapping  lenses. 

The  present  stopes  are  30  feet  above  the  level,  and 
there  are  another  100  feet  of  backs  between  the  workings 
and  the  surface.  The  ore  is  partly  bagged  in  the  stopes, 
and  the  best  seconds  arc  hand-jigged. 

Soiyie  second-class  ore  is  left  in  the  stopes  for  filling,  and 
the  remainder  is  stacked  on  the  tip  with  the  seconds  from 
the    jigs. 

The  following  table  compiled  from  the  sale-notes  of  die 
tributors  shows  the  grade  of  ore,  and  its  value :  — 


Bute 


Net 

Assay 

Value. 

Silver, 
(oz.) 

per  ion 
54-3 
«8-7 
7H-4 
78-8 

1 
1 

Total  Value 
(per  ton.)  > 

1 

Metal  Quotations. 

Weight 

of  Ore.       ^      ^ 
Lead. 

Lend, 
(per  ton.) 

Silver, 
(per 
oz.) 

toni«.cwt.qrs 

10  1     1 

11  0    0 
11  11     3 
15    9    2 

per  pent 
530 
58-2 
68-5 
60-6 

£     rt.   d. 

20  7     2 

21  19     8 

21  12     7  J 

22  13     6 

£    s.    d. 
20  15     0 
22     0     0 
19  15    0 
19  17     C 

d. 
3200 
3200 
32-94 
32-44 

June  11,  1907  .. 
July  23,  1907  .. 
Aug.  19,  1907  . . 
Sept.  20,  1907 . . 


In  this  southern  section  of  the  Mackintosh  property 
there  are  two  other  places  where  the  creeks  have  exposed 
ore,  and  it  is  probable  that  they  are  on  the  same  lode  as 
that  worked  by  J.  Geddes  and  party. 

In  these,  no  work  was  being  done  at  the  time  of  my 
visit.  S'ome  good  second-class  ore  was  visible  in  the  work- 
ings, but  the  lode  is  not  suitable  for  a  small  tribute  party, 
although  it  could  doubtless  be  profitably  worked  on  a 
larger  scale.  The  lode-stuf!  in  both  of  these  workings  is 
similar  to  the  bulk  of  the  good  second-class  ore  in  the 
North  Mt.  Farrell  Mine. 

In  the  south-western  corner  of  the  northern  Mackintosh 
section  two  lodes  have  been  located  by  trenching  in  a 
creek.  A  tunnel  has  been  driven  from  a  point  a  little 
further  west.  The  bearing  is  113^,  and  the  country  is 
clay  schist  for  the  first  52  feet.  After  traversing  81  feet 
of  slate  which  lies  east  of  the  clay  schist,  this  tunnel  inter- 
sected the  first  lode.  Here  good  ore  is  said  to  have  been 
met  with,  and  a  few  stopes  have  been  carried  almost  to 
the  surface,  some  85  feet  above  the  level.     The  first-class 
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ore  was  sold  and  the  seconds  stacked  on  the  tip.  The 
stopes  are  40  feet  long,  and  a  rise  from  over  the  adit  was 
taken  right  to  the  surface. 

The  drive  on  the  ore-body  has  a  bearing  N.  10^  E.  It 
has  been  extended  southwards  for  20  feet,  but  north- 
wards for  90  feet.  The  greater  portion  of  this  level  is 
full  of  water  dammed  up  by  a  heap  of  mullock,  and  con- 
sequently inaccessible.  The  lode-channel  seems  to  be  wel 
marked,  though  the  lode  varies.  The  footwall  is  wel 
defined,  and  on  it  the  first-class  ore  is  obtained.  Th 
hanging-wall  is  indefinite,  and  a  shot  put  into  the  apparen 
country  may  at  any  time  reveal  ore. 

At  winze  has  been  put  down  at  a  point  a  few  fe^t  nort] 
of  the  main  crosscut   to  a  depth  of  26  feet. 

The  ore-body  here  dips  more  steeply.     It  is  8  feet  i 
width,  carrying  about  6  inches  of  clean  firsts  on  the  foo 
wall  side  and  a  band  of  some  inches  of  pug,  which  contai 
brecciated  steel-grained  galena.     This  latter  is  hand-jigge 

During  my  visit  some  work  was  done  by  a  tribute  pa 
on  the  ore  in  this  winze,  but  the  water  could  not  be  ke 
under  and  the  party  were  compelled  to  abandon  the  t 
ute.     Nothing   could   be   done   with   the   second-class   o~ 
although  it  was  of  splendid  grade.     Of  the  hand-piclc^ 
firsts  and  jigs  some  3  tons  of  ore  were  sent  away, 
average  value  of  this  ore  is  said  to  have  been  £16  per  t 

Fahl-orc   is   mentioned   as    having   been    seen    in   sncM. 
amount  in  the  ore  taken  from  this  lode. 

The   main   crosscut   has   been   driven    another    100   fe< 
eastwards    beyond    the    first    lode.     At    42    feet    from    ti 
latter  a  second  lode  has  been  cut  carrying  second-class  nri 
This  has   been   driven  on   for  a  short  distance   north  an 
south.     The  lode  here  appears  to  be  making  towards  th 
first  lode,  with  which  it  would  junction  at  a  point  furthe:^ 
south.     A  shaft  was  started  in  this  ore-body  at  the  sur 
face,   and    is  said   to   be   down   some   3G   feet.     Some  goo-: 
second-class  ore  is  tipped  round  the  collar  of  the  shaft. 

The    Mackintosh   property,   therefore,   seems   to   carry  M 
length   of   lode   and    lead    ore   of  such   grade   that   mining 
operations    on    a    larcfe    scale    would    be    highly    profitable- 
It  docs  not    possess  the  topography  that  would  make  the 
ininintr  on  a  lar^i^c  scale  possible  without  the  sinking   ^f  a 
shaft ;    yet   the  bulk  of  second-class  ore  and  the  readiness 
with  which  it  could  be  concentrated  are  in  favour  of  this 
treatment    on    an    extensive   scale.     The    ore    is   physically 
well   adapted   to  concentration,   an(^  closely  resembles  the 
North  Mt.  Farrell  second-class  ore.     The  present  inactivity 
on  this  pro])erty  is  deplorable. 
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At  a  point  further  north  in  the  northern  section  of  the 
Mackintosh  lease,  and  250  feet  from  the  western  boundary, 
two  lodes  have  been  exposed  in  the  bed  of  a  creek. 

The  country-rock  is  a  pale  clay  schist,  which  has  been 
silicified,  and  which  carries  also  veins  of  quartz.  There 
is  a  little  carbonate  of  iron  with  the  quartz,  and  the 
metallic  minerals  present  are  iron  and  copper  pyrites. 
The  ore  is  dense  and  hard,  and  the  copper  pyrites  is  found 
disseminated  in  fairly  coarse  blebs  throughout  a  zone 
about  8  feet  wide.  The  strike  appears  to  be  a  few  degrees 
west  of  north,  but  very  little  work  has  been  done,  and  it 
is  difficult  to  ascertain  the  strike  and  dip. 

A  shaft  has  been  sunk  at  a  distance  of  25  feet  from  the 
creek  on  its  northern  bank  to  a  depth  of  35  feet.  It  was 
full  of  water  when  I  visited  the  property.  The  country- 
rock  is  the  same  as  that  exposed  in  the  creek,  viz.,  clay 
schist. 

The  slat€  is  50  feet  to  the  east  of  this  shaft,  and  although 
a  number  of  trenches  have  been  cut  in  the  creek  bed  on 
the  east  of  the  copper  lode  no  trace  of  mineral  has 
been  found. 

On  the  western  side  or  the  lode  above  mentioned,  and 
distant  about  a  chain,  there  is  a  second  copper-bearing 
zone,  of  a  similar  character.  It  is  some  3  feet  wide,  and 
carries  both  iron  and  copper  pyrites. 

This  is  the  most  southerly  point  at  which  copper  is 
visible  along  this  line,  i.e.y  in  the  absence  of  a  much  larger 
proportion  of  galena. 

It  does  not  appear  from  the  work  so  far  done  at  this 
point  that  the  ore  will  give  profitable  returns  as  a  copper 
proposition.  The  occurrence  is,  however,  worthy  of  being 
further  prospected. 

(6)    -The  Farrell  Blocks. 

The  company  known  as  *'  The  Farrell  Blocks  "  holds  two 
sections,  w^hich  arc  registered  in  the  name  of  E.  Goldsmith, 
and  are  numbered  2397-m,  79  acres,  and  2820-M,  80  acres. 

On  the  western  of  these  two  sections  (No.  2820)  no  work 
has  been  done.  There  does  not  seem  much  prospect  of  the 
Mackintosh  lead  lode  passing  into  this  ground  at  a  reason- 
able depth.  The  dip  is  certainly  to  the  westward,  but  the 
winze  put  down  on  the  western -Mackintosh  lode  shows  that 
the  tendency  of  the  lode  is  to  become  more  nearly  vertical 
than  it  was  between  tlic  adit  level  and  the  surface ;  and 
the  lode  is  distant  about  350  feet  from  the  western  bound- 
ary  of  the  Mackintosh  section. 
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The  northern  section,  No.  2397,  occupies  a  better  posi — 
tion  with  regard  to  the  lode  system. 

On    the    boundary-line    between    this    section    and    tb 
northern  Mackintosh  section  there  is  a  small  quartz  bio 
which  may  be  connected  with  the  outcrop  cut  by  the  creel 
a  short   distance  northward;    yet  the  whole  area  here  F 
highly  contorted,  and  the  creek  beds  show  quartz  veinletr 
which  run  in  all  directions,  and  many  of  these  carry 
trace  of  metal. 

In  the  south-west  corner  of  the  section  a  lode-formati 
has  been  cut  in  a  small  creek.     It  is  a  zone  of  highl 
contorted  clay  schist,  which  has  been  impregnated   wi' 
silica,  and  which  carries  copper  and' iron  pyrites.     A  hit 
galena  is  visible  in  the  lode. 

On  the  northern  bank  of  the  creek,  some  30  feet  aw 
a  shaft    has    been    put    down    30    feet.       No  metal 
encountered    in    sinking.     The    rock    penetrated    was 
clay   schist   very    much   contorted,    ?nd   carrying   a   li 
carbonate  of  lime.     The  shaft  is  now  full  of  water.     So 
65  feet  of  backs  could  be  obtained  here  by  driving  an 
from  the  west,  but  such  work  is  not  at  present  justifi 
A  crosscut  from  the  bottom  of  the  shaft  would  also  pr 
the  lode.     However,  until  the  lode  is  proved  to  be 
tinuous  by  other  trenches  at  the  surface,  the  exploitat 
at  a  depth  should  be  held  over. 

Trenches  have  been  cut  in  the  bed  of  the  creek  w\m^ 
traverses  the  middle  of  the  section  for  a  distance  of  ab  ^ 
7  chains.     The  country  rock  exposed  is  for  the  most  p> 
slat«,   which   is   very    much    contorted.        It   is   someti 
graphitic,  and  cont    ins  a  little  sideritc  and  veins  of  qua,T 


The  latter  are  flat  veins  dipping  mostly  to  the  east,  or    £ 
low   the   contortions   in   the   slate.        No   metallic   mino 
other   than   iron    pyrites   was   visible   in   the   main    part- 
the  trenches.     However,  in  the  southern  end  of  the  wo 
ings,  near  the  junction  of  the  slate  and  clay  schist,  so 
good   efalena   was  obtainerl.     It   cut    out   in   the   bottom 
the  trench,  however. 

The  work  done  at  this  ])(>int   has  clearly  been  influence^^ 
by  the  idea   that    the  galena  can  only   be  expected   to  b^^ 
found    within    the    slate    boundaries.     The    trenching   ha^ 
here  been   carried   out    to   the  east  of  the   proved   line  of 
fracturing  of  the  area,  and   I  should   recommend  that  in 
future   prospecting  the  tienches  be  continued   for  a  short 
distance  to  the  west  of  their  present  extent.     It  is  possible 
to  obtain  r>0  feet  of  backs  at  the  point  where  the  galena 
was  mot  with  in  the  trenching  by  150  feet  of  driving  from 
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point  a  little  lower  down  the  creek.  Still,  the  trenches 
light  be  extended  westwards  with  much  less    expenditure. 

(7) — The  Sections  on  the  North-western  Flank  of 

Mt.  Farrell. 

On  Section  No.  3010,  which  is  registered  in  the  name  of 
).  Powell,  some  trenching  has  been  carried  on  on  both 
anks  of  a  large  creek  which  runs  through  the  section,  but 
ithout  result.  The  section  lies  to  the  east  of  any  lodes 
it  discovered. 

On  Section  2905,  which  adjoins  the  northern  section 
'  the  Mackintosh  property,  a  trench  has  been  cut  in  wiie 
'eek  bed,  but  abandoned  in  river  wash,  which  consists  of 
agments  of  conglomerate  from  the  mountain. 

In  the  south-eastern  corner  of  Section  2909,  on  the  east- 
•n  side  of  the  Mackintosh  River,  some  trenches  have  been 
it  in  the  bed  of  a  small  creek.  The  river  bank  is  very 
eep  at  this  point.  The  upper  trenches  expose  a  highly 
mtorted  graphitic  slate,  with  irregularly  distrjuut^d 
jins  of  quartz,  siderite,  and  galena.  Some  of  these  veins 
ip  west  and  others  flatly  to  the  south. 

On  the  water's  edge  a  few  shots  have  been  put  into  the 
ank,  and  show  the  same  clay  schist  which  is  found  in 
mtact  with  the  slate  all  along  this  line;  and  in  the  rock 
re  a  few  scs^ttered  splashes  of  galena.  No  further  work 
as  been  done  on  the  section. 

Passing  northwards  along  the  eastern  bank  of  the  Mack- 
itosh  River  the  next  two  sections  are  registered  in  the 
ame  of  G.  E.  Butler,  and  are  numbered  2796-m,  SO  acres, 
Qd  2892-m,  40  acres. 

On  the  80-acre  section  some  work  has  been  done  in  the 
ast  near  the  northern  boundary.  At  the  time  of  my  visit 
othing  was  being  done. 

The  fault-j)]ane  referred  to  above  traverses  this  section, 
ad  a  creek  is  situated  on  the  line  of  the  fault.  Some 
*enching  had  been  done  in  the  slate  near  the  track,  but 
18  sides  had  fallen  in,  and  nothing  was  visible  of  the 
Dttom.  A  tunnel  has  been  started  into  the  mountain 
ttd  driven  30  feet  in  a  direction  bearing  E.  16°  S.  The 
innel  was  begun  in  a  coarse  quartz  grit,  and  was  aban- 
oned  when  the  massive  consjlonieratc  of  the  mountain 
'as  encountered  in  the  face.  There  are  some  quartz  veins 
1  the  grit  carrying  iron  pyrites,  and  in  one  place,  near 
he  entrance,  some  galena. 

However,  there  does  not  seem  to  me  much  inducement 
)  continue  driving,  in  spite  of  the  presence  of  a  small 
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amount  of  galena ;  for  what  metal  was  discovered  was 
enclosed  within  a  member  of  the  slate  series,  and  it  has  not 
yet  been  proved  that  any  of  the  lode-fissures  are  con- 
tinuous into  the  massive  conglomerate.  This  section  was 
formerly  known  as  the   '*  Metropolitan." 

At  the  extreme  north  end  of  the  mountain,  on  Section 
2873-M,  registered  in  the  name  of  C.  R.  Lynch,  some  woxk 
has  been  done  to  try  and  locate  an  ore-body  said  to  \)e 
visible  in  the  river  at  low-water.  This  latter  was  not  to 
be  seen  during  my  visit.  A  short  tunnel  has  been  dri-ven 
in  the  river  bank  with  a  bearing  of  S.  12°  W.  The  work  lias 
revealed  slate  with  quartz  and  iron  carbonate  veinlets,  lout 
no  galena  could  be  detected.  The  tunnel  runs  with  the 
cleavage  of  the  slate,  and  a  crosscut  has  been  put.  in 
towards  the  east  for  14  feet.  The  slate  here,  too,  carries 
quartz  and  siderite  stringers. 

A  trench  above  the  track  on  the  Mt.   Parrell   side    of 
this  tunnel  shows  only  slate. 

On  the  eastern  boundary  of  the  section,  near  the  ca^ge 
crossing  to  the  Tullibardine  area,  a  short  trench  has  b^«n 
cut  in  a  crushed  grit  carrying  arsenical  pyrites.  riie 
weathering  of  this  mineral  has  produced  some  limon.^te 
at  the  surface ;  but  no  sign  of  a  defined  ore-channel  \^r^^s 
visible  when  I  last  saw  the  work.  • 

The  position  of  this  section  appears  to  be  a  little  to  t  '  "^ 
east  of  the  line  of  fracturing  of  this  area. 

(8)     Tme  Tullibardine  Company. 

The  coin])any  holds  three  80-acre  sections,  all  of  wh^^  V"' 
are  registered  in  t.e  name  of  J.  McPhce,  viz.,  Nos.  20i^^  '^ 
2592,  and  2593. 

The    crreater    poflion    of    these    sections    is     covered  • 

unconsolidated  river  wash,  through  which  the  main  crec^^  ^ 
have  cut'  their   way  and   exposed   the   underlying  rocks— 

The    fels])ar   porphyry   forms  a   series   of  steep   hills 
the  western  boundary  of  the  property,  and  the  rock  imd 
lying  the  river  alluvial   is  slate  or  pale  clay  schist, 
strike   of   the    belt    of   clav   schist    is,    as    far    as   could 
determined,  considerably  east  of  north.     Whether  it  is 
northward  continuation  of  the  belt   of  similar  rock  wh' 
traverses   the    Mackintosh    and    Farrell    Blocks   sections- 
could    not    on    this    visit    definitely    decide.        However — 
tliink   it    will   prove  to  be   portion   of  what  was  origins  ^(^' 
one   continuous   formation    dislocated   by   the   fault   whi^^ 
traverses  Section   2796.     The  fault-plane  will,  I  think,    be 
found  to  be  the  spot  at  which  the  strike  changes.     If  so. 
the   fracture  system   which   has   controlled   the   position  of 
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the  ore  found  on  the  Tuliibardine  is  probably  portion  of 
the  same  fracture  system  as  that  which  traverses  the  ^lack- 
intosh  area  and  the  Farrell  Blocks,  and  which  has  been 
traced  to  the  river  bank  in  Section  2909.  In  other  words, 
the  lode  channel,  as  well  as  the  country  rock,  has  probably 
been  dislocated  by  the  fault  which  cuts  across  the  country 
on  Section  2796. 

In  the  Tuliibardine  area  the  slate  occurs  on  the  west 
as  well  as  on  the  east  of  the  clay  schist.  This  was  the 
case  on  the  North  Mt.  Farrell  lease  (3262),  but  at  the 
northern  locality  there  is  a  much  greater  thickness  of  slate 
on  the  western  side. 

The  main   workings   are   situated   in   the   south-eastern 
corner  of  the  central  Section,  No.  2058,  on  the  banks  of 
the   large  creek  which  traverses  the  section.     The  creek 
takes  a  sharp  bend  from  an  easterly  to  a  southerly  course 
at  this  point,  and  a  face  has  been  broken  down  from  the 
southern  bank  just  at  the  turn.     This  cut  is  25  feet  in 
length,  and  exposes  the  country  to  a  depth  of  from  5  to 
12   feet  below  the  surface-soil.     The   clay   schist  is   very 
waxy  in  appearance,    and    carries    numerous    intersecting 
quartz  veins,  which  carry  copper  pyrites  and  some  second- 
ary copper  ores.     The  quartz  veins  vary  from  half  an  inch 
up  to  a  foot  in  width,  but  they  make  and  pinch  within 
Very  short  distances.      The  country  rock  contains  greenish 
patches,  the  green  colour  being  due,  not  to  copper,  but 
to  a  green  sericitic  mica. 

In  a  complex  lode-formation  of  this  character  the  strike 
a,nd  dip  are  difficult  to  estimate.  One  very  strong  vein, 
v/hich  has  been  followed  down  in  a  winze,  strikes  N.  25^ 
E.,  and*  dips  east  at  80°  ;  but  other  veins  dip  towards  the 
'^est. 

The  copper  pyrites  is  very  clean  and  free  from  iron 
pyrites,  and  is  in  places  quite  coarse  and  massive;  and, 
resulting  from  its  alteration,  malachite  and  bornite  are 
common  in  the  lode-formation. 

A  winze  has  been  put  down  on  the  eastern  end  of  this 
face  for  7  feet.  The  same  types  of  country  and  mineral 
vein  persist.  In  addition,  the  schist  is  thoroughly  impreg- 
nated with  very  fineW  divided  native  copper  where  it  is 
enclosed  between  a  (uiprifcrous  quartz  vein  and  a  plane 
of  separation  along  which  surface  waters  have  been  circu- 
lating. The  schist  is  at  this  place  deeply  stained  w^ith 
limonite. 

A  little  further  iij)  the  creek  to  the  westward  a  couple 
of  small  cuts  have  been  made  in  the  bank,  and  show  a 
little   copper   pyrites.     One   of   these   veins   shows   a   fair 
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amount  of  ankerite*  with  the  quartz,  and  serves  to  show 
the  connection  between  the  copper  ores  and  the  lead  ores. 
At  this  place,  15  feet  west  of  the  main  face,  the  clay 
schist  has  a  belt  of  slate  intercalated  with  it.  The  slate 
dips  to  the  westward. 

In  all,  the  veins  which  show  copper  extend  to  a  distance 
of  100  feet  west  of  the  main  face  exposed. 

Across  the  creek  from  the  main  cut  there  are  two 
trenches  which  show  quartz  veins  or  silicified  schist  carry- 
ing copper  ore.  These  serve  to  indicate  that  the  copper 
bearing  zone  is  at  least  150  feet  in  width. 

Where  the  creek  turns  to  run   southwards  there  is  a  stroTig 
quartz  vein   carrying  coarse  copper    pyrites.        On    tlxis, 
Pearce,  who  first  held  the  property  as  a  reward  claim,  bi.3.ci 
sunk  a  shaft  20  feet,  but  the  creek  at  the  time  of  my  visit 
made  it  impossible  to  investigate  this  work.     Pearce  ha^-d 
apparently  turned  the  creek  to  the  west,  but  the  later  wo'K'^ 
had  thrown  it  over  again,  so  that  the  water  could  not      loe 
baled  out  of  the  shaft, 

ALlongside  this  old  shaft  a  tunnel  has  been  driven  esfc-st- 
wards  on  a  bearing  of  126^  in  slate,  which  here  junctic:>Tis 
with  the  clay  schist.  The  cleavage-planes  of  the  slate  at 
the  entrance  of  the  tunnel  dip  at  60^  to  the  east,  but:'  in 
the  face  they  dip  at  80°  to  the  west.  The  slate,  cciz^n- 
sidered  as  a  whole,  will  be  found,  I  think,  to  dip  to  t.  ie 
west,  as  docs  the  small  band  intercalated  in  the  cl  -^y 
schist. 

At    75    feet    the   tunnel    cuts   through    a    band   of   sili     -^^^ 
2  or  3   inches  wide,  and  striking  N.   5^  W. 

Furtlior  in,  8  feet  from  the  face,  the  country  beconu       ^s 
fractured    in    all    directions,    and    the    fractures   are   till^^^^^^ 
with  siderite.     In  the  face,  further  veins  of  quartz  appe^""^^^ 
striking    from    30^    to    40^    east    of    north.     These    quar        ^* 
veins  carry  copper  pyrites  and  some  odd  splashes  of  galen 
The  tunnel   was  here  abandoned. 

Another  tunnel  was  started,  100  feet  south  of  the  firs 
and  across  the  creek.     It  was  driven  west  on  a  bearing 
291P  for  3.")  feet,  the  intention  apparently  being  to  pro'" 
the  veins  of  cupriferous  (piartz  exposed   in   the  main  ct 
on      the     creek      bank.        The     only     copper     veins     m( 
with  wore  some  small  ones  in  the  approach.     The  countr  ,^ 
intersect (mI  by  the  tunnel  is  clay  schist,  much  crushed  an  ^^ 
fractured.      Some   bands   of   the   schist  are   a  little   dark^^ 
than  others,  and  resemble  more  closely  an  ordinary  slat^- 
Vertically    above    this    tunnel    a    couple   of    trenches    have 

AnktTifr  is  a  rurl)onatf  di  lime,  iron,  and  ina|fn»»sia. 
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been  cut  in  the  creek  bank,  and  show  a  few  quartz  veins 
carrying  copper  pyrites. 

The  tunnel  should  certainly  be  continued  for  another 

100    feet   to   prove   whether   the   veins   of   copper-bearing 

quartz  exposed  by  the  main  face  are  continuous.     So  far 

only  the  width  of  the  formation  has  been  indicated   by 

prospecting  operations. 

The  creek  turns  again  to  the  east  a  little  way  further 
south,  and  some  trenching  should  be  done  here  to  prove 
'whether  the  lodes  cut  by  the  eastern  tunnel  are  of  any 
iiorizontal  extent. 

In  the  south-western  comer  of  the  northern  section,  a 
trench  one  chain  long  has  been  cut,  and  a  hole  put  down 
some  6  feet  in  the  centre  of  it.  The  country  rock  is  the  clay 
schist  in  which  green  patches  of  sericite  occur,  and  which  is 
thoroughly  impregnated  with  ankerite.  A  little  quartz  is 
present  in  veins  and  small  lenses,  but  no  copper  accom- 
panies it  at  this  spot. 

Near  the  centre  of  the  southern  section,  No.  2592,  there 

is  a  short  trench  upon  a  quartz  outcrop.       The  surface 

cover  is  considerable,  and  only  a  few  irregular  masses  of 

quartz  are  visible.     There  is  a  small  amount  of  ankerite 

and  both  copper  and  iron  pyrites  included  in  the  quartz. 

I  noticed  also  some  fragments  of  included  slate,  like  those 

in  the  quartz  reef  on  the  Mt.  Farrell  leases.     The  outcrop 

is   poorer  than   that   in   the   north-eastern   corner   of   the 

Section,  but  seems  worth  prospecting  further. 

A  few  chains  to  the  south-east  a  trench,  40  feet  in 
length,  has  been  cut.  It  shows  the  usual  alluvial  cover 
testing  upon  a  dark-coloured  wavy  slate.  There  is  some 
quartz  in  the  slate,  and  on  the  sides  of  the  trench  I  saw 
'ssome  slate  with  veins  of  siderite  and  a  little  iron  pyrites. 
"This  may  come  from  the  end  of  the  trench  now  filled  in  by 
the  fallen  alluvial  from  the  sides. 

On  the  eastern  bank  of  the  creek,  south  of  this  latter 
place,  a  trench  8  feet  long  exposes  a  lode  which  differs 
from  the  copper  formation  in  a  striking  way.  The  country 
rock  is  the  same  clay  schist,  with  green  sericitic  mica  on  the 
divisional  planes,  and  carrying  a  quantity  of  carbonates, 
but  no  silica.  The  metallic  minerals  are  galena  and 
blende. 

The  strike  measured  over  the  short  length  exposed  is 
between  10°  and  12^  east  of  north.  The  dip  is  to  the 
westward.  No  copper  ore  at  all  has  been  seen  at  this 
place. 

The  ore  strikingly  resembles  that  which  comes  from  the 
vughs  in  the  quartz  reefs  of  the  Mt.  Farrell  Mine. 
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There  is  a  vein,  about  10  inches  wide,  of  ore  which 
carries  the  metallic  minerals  (galena  and  blende)  in  bands 
up  to  an  inch  in  width,  and  also  scattered  through  the 
gangue. 

A  trench,  6  feet  deep,  was  cut  at  a  distance  of  60  feet 
to  the  southward  to  test  this  lode.  The  sides  had  partly 
fallen  in  and  were  not  visible.  On  the  banks  were  some 
pieces  of  greenish  schist  carrying  veins  of  quartz  and 
carbonates,  with  iron  and  copper  pyrites,  but  no  galena. 

There  is  little  else  done  on  this  area.  In  the  bend  of 
the  river,  just  south  of  the  boundary-line  of  Section  2593, 
a  trench  has  been  cut  in  the  clay  schist,  but  no  ore  is 
visible. 

The  copper  ore  of  the  central  section  is  in  itself  of  very 
promising  appearance ;  but  the  quantity  available  cannot 
be  estimated  even  roughly  until  some  further  prospecting 
work  is  done,  with  a  view  to  proving  the  length  of  the 
lode-formation.  The  amount  of  ore  carrying  native  cop- 
'per  cannot  be  expected  to  be  considerable. 

(9) — The  White  Hawk  District. 

(a)— The   White  Hawk  Mine, 

The  White  Hawk  property  includes  the  sections  num- 
bered 2330-M,  42  acres;  2331-m,  80  acres;  and  2332-m,  47 
acres.  All  of  these  are  registered  in  the  name  of  R.  P. 
Syninions.     The   80-acre   section   contains   the   workings. 

At  the  centre  of  central  block  (No.  2331)  is  the  lode, 
which  was  first  located  by  Tom  Farrell,  and  the  section 
was  his  reward  claim.  His  original  workings  have  been 
almost  com])letely  obliterated  by  recent  prospecting  opera- 
tions. The  ore  outcrops  at  the  foot  of  a  steep  hill  of 
limestone. 

A  short  drive  has  been  put  in  on  a  bearing  N.  30^  W. 
on  the  lode.  A  body  of  gossan  carrying  some  galena  and 
cerussite  (lead  (carbonate)  was  met,  and  a  winze  put  down 
to  a  depth  oi  5  feet  on  the  lode  a  few  feet  from  the 
entrance. 

At  this  point  the  lode  seemed  to  dip  east  at  about  40^, 
and  to  strike  about  ;K)0  west  of  north.  However,  very  little 
in  formation  could  be  gathered  from  the  amount  of  work 
done.  The  shape  of  the  ore-body  was  not  clear.  On  the 
northern  wall  of  tlie  winze  there  was  a  good  seam  of 
galena  and  blende,  h\\\  metal  was  absent  from  the  south- 
ern wall.  The  ore  gave  me  the  impression  of  following 
the  ioint-])lanes  of  the  limestone,  but  no  length  of  lode 
can   he  said  to  have  been   proved. 
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Work  has  been  abandoned  at  this  particular  spot,  and 
a  crosscut  has  been  driven  westwards  for  141  feet  on  a 
bearing  of '265°,  in  the  hope  of  cutting  another  ore-body. 

The  first  discovered  outcrop  of  ore  is  situated  at  the 
approach  to  this  tunnel.  No  other  metallic  mineral  than 
iron  pyrites  was  visible  to  the  west  of  the  lode  at  the 
entrance.  Galena  is  said  to  have  been  seen  while  work 
was  proceeding,  but  I  did  not  find  any  in  the  workings. 

The  drive  cut  across  some  cavities  in  the  limestone, 
which  are  still  visible  in  the  back,  and  down  which  the 
surface  drainage  brings  a  quantity  of  mud. 

On  the  steep  hill  side  which  forms  the  western  bank  of 
■  the  White  Hawk  Creek  south  of  the  centre  of  the  section, 
there  are  two  places  where  a  small  amount  of  galena, 
associated  with  zinc-blende,  is  visible.  One  is  near  the  top 
of  the  hill,  and  carries  some  coarse-grained  galena  with 
semi-oxidised  blende.  The  strike  and  dip  could  not*  be 
ascertained.  The  other  occurrence  is  some  10  feet  above 
the  creek  level,  and  shows  galena  following  the  joint-planes, 
and  dipping  east. 

The  metal  appearing  here  is,  in  my  opinion,  not  con- 
nected with  any  other  lode  yet  located  in  this  area. 

Near  the  south  boundary^ine  of  this  central  section  a 
mass  of  gossan  was  discovered,  which,  on  being  broken 
into,  was  found  to  carry  veins  of  galena.  The  dip  and 
strike  could  not  be  determined  accurately,  and  the  pos- 
sibility of  the  veins  now  visible  being  of  a  secondary 
nature  is  so  strong  that  such  observations  could  hardly 
be  of  any  value. 

A  tunnel  was  started  from  the  creek  bank,  which  is 
here  precipitous,  to  cut  the  lode  at  a  depth  of  85  feet 
below  the  outcrop.  The  tunnel  is  on  the  same  level  as 
the  other  tunnel  in  the  centre  of  the  section,  but  here  the 
creek  is  about  25  feet  lower.  The  bearing  of  the  tunnel 
is  25 6°,  and  it  has  been  driven  westwards.  The  limestone 
traversed  dips  at  40°  to  the  west.  Joint-planes  crossing 
the  bedding-planes  at  the  entrance  to  this  tunnel  are  apt 
to  give  a  false  impression  of  the  structure;  but  the  joints 
become  less  pronounced  as  the  surface-rock  is  left.  The 
limestone  shows  numerous  seams  of  calcite  running  with 
the  bedding-planes,  and  opening  out  here  and  there  into 
lenses  from  a  quarter  of  an  inch  to  half  an  inch  wide,  and 
from  half  to  three-quarters  of  an  inch  long. 

The  tunnel  at  40  feet  from  the  entrance  met  with  a 
body  of  semi-oxidised  ore.  There  was  some  crystalline 
calcite  and  a  mass  of  gossan  carrying  galena  and  cerussite. 
On  the  sole  of  the  drive  this  ore  looked  very  well.     A 
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winze  had  been  started  during  ray  visit  to  the  district,  and 
was  down  9  feet  on  ore.  A  chamber  was  cut  on  the  south- 
ern side  of  the  crosscut,  and  the  winze  was  following  the 
ore,  which  at  this  place  is  dipping  eastwards.  The  dip 
varies,  becoming  much  flatter  in  the  bottom  of  the  winze. 
On  both  hanging-wall  and  foot  wall  there  is  pug  carrying 
fragments  of  limestone.  The  ore  consists  of  gossan,  carry- 
ing blende  and  galena  in  bunches  through  it,  and  at  the  bot- 
tom of  the  winze  at  the  time  of  my  visit  there  were  2 
inches  of  clean  galena  in  the  gossanous  material,  which 
was  dipping  east  at  35^.  The  amount  of  ore  was  increas- 
ing as  the  workings  were  carried  down,  and  there  appeared 
to  be  signs  of  the  lode  increasing  in  width  on  the  southern 
side  of  the  winze. 

The  adit  was  continued  past  this  spot,  and  when  I 
visited  the  mine  the  work  of  driving  westwards  was  pro- 
ceeding, at  a  distance  of  123  feet  from  the  entrance. 

This  tunnel  at  80  feet  passed  through  a  slide-plane, 
dipping  with  the  country,  and  carrying  rragments  of  lime- 
stone set  in  a  paste  of  soft,  wet,  yellow  clay.  Some  cavities 
of  solution  were  passed  through,  similar  to  those  met  with 
in  the  northern  tunnel.  Where  the  drive  intersected  one 
of  these,  at  103  feet  from  the  adit  entrance,  a  mass  of  gos- 
sanous material  was  met  with,  which  carried  galena.  This 
fragment  of  ore  may  have  been  derived  from  the  upper 
portion  of  the  body  of  ore  cut  at  40  feet,  and  may  have 
rolled  down  the  open  cavity  to  its  present  position. 

Beyond  this  point  the  last  20  feet  of  the  tunnel  are  in 
very  dense  limestone,  in  which  the  bedding-planes  are  not 
decipherable,  but  which  is  traversed  by  a  number  of  very 
irregular  joints.  Veins  of  calcite  were  present,  and  in 
them  a  little  iron  pyrites. 

The  work  done  at  this  end  of  the  section  has  given  very 
inconclusive  results.  There  are  two  bodies  of  ore — the 
surface  gossan,  some  85  feet  above  the  tunnel ;  and  the 
ore-bod v  on  which  the  winze  is  sunk.  But  the  connection 
between  the  two,  if  any  cxist-s,  has  not  been  proved.  The 
tunnel  was  being  driven  in  country  which,  at  the  time  of 
my  visit,  showed  no  indication  of  the  presence  of  ore.  It 
would  therefore  seem  advisable  to  follow  the  surface  gos- 
san down,  to  try  and  determine  the  strike  and  dip.  Until 
more  is  known  about  this  surface  ore  it  appears  to  be 
inadvisable  to  prospect  for  it  by  means  of  a  tunnel. 

On  the  northern  boundary  of  the  section  in  the  creek 
bed  a  trench  has  been  cut  for  a  few  feet.  The  massive 
limestone  here  contains  some  crystalline  calcite,  but  I 
could  see  no  trace  of  anv  lead  ore. 
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The  following  assay  returns  will  show  that  the  metallic 
contents    vary    considerably.     This    is    no    doubt    owing 
to  the  fact  that  the  lodes  are  subject  to  the  leaching  action 
of  surface  waters. 
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(h) — Other  Sections  on  the   White  Hawk  Creek. 

On  the  Section  3367-m,  72  acres,  charted  in  the  names  of 
H.  P.  Symmons  and  C.  R.  Lynch,  a  gossanous  cap  on  the 
limestone  has  been  found.  Some  trenching  has  been  done 
on  this  outcrop,  starting  from  the  small  creek  that  runs 
southwards  to  join  the  main  creek  near  at  hand.  The 
trenching  shows  a  number  of  veinlets  of  calcite,  carry- 
ing galena,  blende,  and  copper  pyrites.  These  dip  to  the 
west  into  the  limestone,  and  with  the  bedding-planes. 
From  the  amount  of  work  that  had  been  done,  these  vein- 
lets  gave  me  the  impression  of  being  "  droppers  "  from  a 
lode  crossing  the  bedding-planes.  A  trench  across  the 
formation  in  an  east-and-west  direction  would  afford 
valuable  information. 

There  is  no  further  work  done  on  this  or  the  other 
sections  charted  in  the  same  names. 


(10) — The   South  Murchison  Silver  and  Lead  Mining 

Company,    No   Liability. 

The  company  holds  one  section.  No.  704-m,  of  73  acres, 
upon  which  a  considerable  amount  of  prospecting  has 
already  been  done,  but  hitherto  without  any  successful 
issue.  The  object  of  the  work  done  is  to  pick  up  the 
southward  continuation  of  the  Murchison  lode.  It  has 
been  already  pointed  out  that  the  lode-channel  after  pass- 
ing through  the  porphyroid  in  the  Murchison  low-level 
workings  turns  and  follows  a  direction  only  a  few  degrees 
west  of  south.  If  this  strike  continues  unchanged,  the 
lode*channel  should  traverse  the  South  Murchison  ground. 


provided  that  it  is  continuous  for  that  distance.  The  sur- 
face cover  of  vegetation  is  extremely  thick  at  this  place^ 
and  the  prospecting  work  has  been  considerably  hampered 
by  its  presence. 

A  lode  is  said  to  have  been  discovered  in  the  river  bank 
just  east  of  the  crossing.  This  formation  is  said  to  have 
carried  galena  in  a  gangue  of  quartz  and  siderite.  At  the 
time  of  my  visit  the  river  was  at  first  too  high  to  see  this 
lode,  and  later,  when^the  water  had  subsided,  it  was  deeply 
covered   with   silt. 

Two  lines  of  trenches  are  cut  at  a  point  near  the  south 
boundary-line  of  the  Murchison  section,  but  no  definite  lodes 
have  so  far  been  located.  Some  siderite  is  visible  in  dark 
graphitic  slate,  and  with  it  a  little  quartz  and  iron  pyrites. 
This  spot  is  a  little  to  the  east  of  the  upper  tunnel,  and  is 
the  strongest  evidence  I  saw  on  the  section  of  the  prox- 
imity of  a  lode  likely  to  contain  lead. 

The  tunnel  just  mentioned  was  driven  westwards  on  a 
bearing  of  280°.  The  country  penetrated  is  a  dark- 
coloured  slate,  slightly  contorted.  The  tunnel  has  been 
carried  for  a  total  distance  of  107  feet.  At  70  feet  a 
drive  north  was  put  in  some  27  feet,  and  a  further  cross- 
cut was  driven  north-west  for  27  feet.  The  face  of  this 
crosscut  showed  massive  quartz,  with  a  little  calcite  and 
pyrites.  The  quartz  contains  some  chlorite.  No  galena 
was  found  in  these  workings,  and  they  have  been  aban- 
doned. The  company,  at  the  time  of  my  visit,  was 
exploiting  the  more  easterly  portion  of  the  section  by  a 
low-level  tunnel.  This  starts  from  the  river  bank  at  a 
point  17  chains  N.N.E.  of  the  corner  peg  on  the  river 
bank. 

The  tunnel  is  driven  west  on  a  bearing  of  270^,  and 
had  been  extended  some  160  feet  when  I  visited  the  pro- 
perty. There  is  a  dark  slate  at  the  approach,  and  then 
for  150  feet  the  adit  is  in  a  pale-coloured  clay  schist,  not 
different  from  the  slate  except  in  colour.  A  few  veins  of 
quartz  were  intersected,  carrying  some  chlorite  and  asso- 
ciated with  calcite.  Some  of  the  veins  showed  a  few 
splashes  of  blende  and  galena. 

At  loO  feet  the  tunnel  passed  into  a  belt  of  porphyroid, 
which  continues  up  to  the  face  of  the  drive. 

The  company  expected  to  cut  the  lode  by  this  tunnel 
with  100  feet  of  driving,  but  events  have  shown  their 
estimate  to  be  much  too  small.  The  width  of  the  felsitic 
rock  has  not  yet  been  proved  at  this  point,  and  the  sur- 
face vegetation  is  too  dense  to  settle  the  matter  till  some 
further  trenching  is  done.     The  lode  for  which  the   com- 
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pany  is  driving  is  said  to  be  in  slate  where  it  was  picked 
up  on  the  river  bank.  Yet  this  does  not  necessarily  mean 
that  the  lode  will  continue  in  slate.  The  felsitic  rock  may 
carry  the  lode  if  the  fracture  persists  and  crosses  over 
into  it  from  the  slate.  The  upper-level  tunnel  would 
appear  to  be  situated  just  to  the  westward  of  the  belt  of 
rock  said  to  contain  the  lode.  Had  it  been  100  feet 
further  to  the  east  much  more  information  might  have 
been  obtained.  The  configuration  of  the  country  is  less 
favourable  at  this  point.  Still,  a  site  for  the  lower-level 
tunel  might  well  have  been  obtained  further  west  than 
the  one  selected. 

(11) — The  other  Sections  North  of  the  Murchisox 

KlVER. 

On  the  remaining  sections  charted  on  the  map  accom- 
panying this  report  practically  nothing  has  been  done. 

A  few  cuts  have  been  made  along  the  river  bank  on 
Section  2945,  registered  in  the  names  of  R.  Green  and  A. 
King.  Galena  is  showing  in  two  places  in  a  lode-forma- 
tion which  consists  of  slate  cemented  together  with  car- 
bonate of  iron  an^d  quartz.  This  latter  occurrence  of  ore 
may  have  some  connection  with  the  western  lode,  which 
has  been  located  across  the  river  on  Thomas'  Blocks. 

(12) — The  Thomas'   Blocks   Silver   Mining   Company, 

No  Liability. 

This  property  consists  of  three  sections,  viz.,  2808-m,  80 
acres  (lessee,  C.  W.  Thomas) ;  2850-m,  80  acres  (lessee, 
C.  Thomas) ;   and  2918-m,  20  acres  (lessee,  G.  O.  Smith). 

The  main  portion  of  the  leases  is  situated  on  typical 
schistose  porphyroid,  but  the  slate  occupies  a  large  area  of 
the  northern  section  (2808). 

Work  on  the  lodes  found  on  these  properties  has  only 
been  in  progress  for  a  few  months,  and  thus  far  nothing 
is  known  of  the  behaviour  of  the  lodes  in  depth. 

There  are  certainly  two  lodes  on  the  property,  of  which 
the  eastern  one  is  the  principal. 

This  main  lode,  at  its  outcrop  near  the  northern  bound- 
ary of  Section  2808  in  the  bend  of  a  creek,  showed 
about  14  inches  of  banded  ore,  in  which  ^ere  4  inches  of 
clean  steel-grained  galena  on  the  hanging-wall  side..  The 
metallic  minerals  occurring  with  the  galena  at  the  surface 
were  blende,  copper  pyrites,  and  iron  pyrites.  The  gangue 
minerals  were  quartz,  ankerite,  and  fluorspar. 
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It  was  decided  to  exploit  the  lode  at  this  spot,  and  with 
that  object  a  shaft  was  sunk  at  the  site  of  the  outcrop  first 
located.  This  shaft  was  only  just  started  at  the  time  of 
my  visit,  and  some  difl&culty  was  experienced  in  keeping 
it  clear  of  water.  There  were  a  few  inches  of  very  good 
ore,  consisting  of  galena  and  copper  pyrites,  in  the 
bottom  of  the  shaft.  The  amount  of  copper  pyrites  was 
not  large,  but  all  the  ore  I  examined  carried  blebs  of  it. 

A  point  has  been  chosen  about  250  feet  further  down 
the  creek  from  which  to  drive  for  the  lode.  Near  this 
approach  there  was  a  small  vein  of  a  quartzose  character, 
which  showed  a  little  galena  and  blende.  In  cutting  a 
magazine  at  this  point,  the  ore  was  not  found  to  make 
into  body  of  any  size.  It  is  probably  an  off-shoot  from 
the  principal  lode. 

The  first  few  feet  of  the  tunnel  are  driven  in  a  south- 
ward direction,  and  it  then  turns  away  with  a  south-west 
erly  bearing  to  intersect  the  lode  near  the  shaft  sunk  from 
the  surface.  The  tunnel  was  begun  in  slate,  which  gave 
way  within  a  few  feet  to  a  wavy  porphyroid.  Galena  was 
visible  here  and  there  on  parting-planes  in  this  rock,  which 
clearly  shows  the  results  of  alteration  by  vein-forming 
solutions.  The  main  lode-channel  had  not  been  reached 
at  the  time  of  my  visit.  When  the  lode  is  cut  at  this 
point  much  more  information  should  be  afforded.  The 
ore  at  the  surface  seemed  very  free  from  oxidation  on  the 
whr)le,  but  a  samj)le  from  greater  depth  is  needed  for 
comparison. 

J  have  been  shown  since  leaving  the  Held  some  of  the 
ore  from  the  shaft,  which  contained  a  considerable  pro- 
portion of  fahl-ore.  The  assays  made  of  samples  taken 
from  this  place  gave  these  returns:  — 


Silver  (per  ton;. 
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(per  <eiit) 

102   18 

65-4 

215     0 

69-5 

201      0 
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The  discovery  of  the  fahl-ore  here  seems  an  excellent 
sign,  and  if  any  quantity  of  this  mineral  is  commonly  asso- 
ciated with  the  galena  of  the  lode,  an  ore  with  a  silver 
content  much  above  the  average  will  result.  The  increase 
in  the  silver  content  with  recent  deeper  development  is 
notable,  for  earlier  assavs  of  material  taken  from  the 
outcrop  are  said  to  have  shown  only  from  27  to  50  ozs. 
of  silver  to  the  ton. 
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What  would  appear  to  be,  in  all  probability,  portions 
of  the  same  lode  as  this  main  one  just  described  outcrop  at 
several  points  on  the  slopes  which  rise  gradually  from  the 
the  river  towards  Mt.  Murchison. 

One  of  these  outcrops  is  situated  within  the  southern 
section  (2850),  and  close  to  the  south-eastern  corner  of 
Section  2808.  Very  little  of  the  lode  was  visible  at  the 
time  of  my  visit,  and  the  character  of  the  ore  seemed 
a  little  different  from  that  at  the  principal  workings.  It 
was  dense  and  quartzose,  but  carrying  two  bands  of 
galena,  making  in  all  about  6  inches  of  second-class  ore. 
Trenches  at  intermediate  points  are  necessary  to  prove 
definitely  whether  these  southern  outcrops  are  on  one 
and  the  same  line  of  lode.  The  trenches  would  also  serve 
to  locate  the  better  shoots  of  ore  for  exploitation. 

In  the  south-western  corner  of  the  northern  section  the 
"western  lode"'  has  been  exploited  by  a  trench.  The  lode 
runs  N.  25^  W.,  and  is  in  the  same  country  rock — porphy- 
roid.  A  trench  some  50  feet  in  length  and  8  feet  deep  has 
been  cut.  The  metal  occurs  on  a  good  wall  as  a  narrow 
seam  1  to  2  inches  in  width.  It  is  free  from  non-metallic 
gangue  minerals,  but  both  iron  pyrites  and  blende  accom- 
pany the  galena. 

No  height  of  backs  can  be  obtained  at  this  point  by 
tunnelling,  and  it  will  be  probably  found  more  advan- 
tageous to  carry  a  trench  on  the  line  of  the  lode  as  at  pre- 
sent, and  to  sink  on  any  good  shoot  of  metal  that  may 
be  met  with. 

In  the  north-west  corner  of  the  south  section  there  is 
some  gossanous  material  on  the  surface  which  may  be 
derived  from  this  western  lode. 


(13) — The  Tullah  Silver  and  Lead  Mining  Company, 

No  Liability. 

The  company  is  engaged  in  exploiting  a  lode  which  has 
been  discovered  on  Section  2925-m,  80  acres,  registered 
in  the  name  of  E.  Pennefather. 

The  lode  has  been  exposed  by  some  30  feet  of  trench- 
ing in  the  creek  which  traverses  the  southern  portion  of 
the  section.  At  the  surface  it  appears  to  be  of  a  composite 
character,  consisting  of  numerous  short  lenses  and  bands 
of  galena,  blende,  and  iron  pyrites,  in  a  zone  of  altered 
felspar  porphyry.  The  width  at  the  surface  is  ab<->ut  15 
feet,  and  the  strike,  as  far  as  could  be  ascertained,  N.  8^ 
W.     There  is  some  good  milling  ore  visible  in  the  trenches, 


but  the  lode  would  need  some  hand-picking,  since  the  ore 
follows  only  certain  irregular  lines. 

A  tunnel  has  been  driven,  at  a  depth  of  80  feet  below 
this  outcrop,  in  an  easterly  direction,  the  bearing  being 
76^.  The  country  rock  driven  through  is  for  the  most 
part  massive  uncrushed  felspar  porphyry.  At  15  feet 
from  the  entrance  a  former  river-channel  was  intersected. 
The  river  wash  which  filled  this  channel,  of  which  the 
width  in  the  tunnel  is  20  feet,  contains  boulders  of  granite, 
felsite,  diabase,  and  some  rounded  fragment-s  of  lode- 
material  similar  to  that  found  in  the  lode  itself. 

Aft-er  passing  through  this  old  river  bed,  a  reddish  or 
greenish  felspar  porphyry  was  traversed  by  the  adit  till 
a  point  210  feet  from  the  entrance  was  reached.  Then 
the  lode-formation  was  encountered.  The  tunnel  was 
continued  for  a  total  distance  of  234  feet  from  the  mouth. 

The  lode-formation  is,  in  all,  23  feet  in  width,  and  dips 
to  the  westward   at  from   80^  to  85^.     It  is  a  complex 
lode  system,  comprising  numerous  zones  separated  by  divi — 
sional   planes   roughly   parallel   to   the   outer   walls.     Th 
gangue  is  for  the  most  part  a  greenish  sericitic  alteratioc:: 
product  of  the  felspar  porphyry.     Some  silica  is 
especially  on  the  footwall  side.     Much  of  this  silica  is  or 
earlier  date  than   the   im})regnation   by  the   lead-bearin 
solutions. 

The   footwall   country   is  a   chloritized   felsite,  which 
free    from    galena,    but   ribbed    with    vertical    veinlets 
quartz.     Part  of  it,  too,  is  hardened  by  an  intimate  infi 
tration  of  silica,  till  the  rock  becomes  practically  a  jas 
or  chert.     This  phenomenon  is  merely  a  phase  of  the  for 
at  ion  of  the  siliceous  veinlets  so  common  throughout  ttz 
district,   and   with    which   no   other   metallic   mineral   th 
iron   |)yrites  is  <as'sociated. 

The    felspar  porphyry,    once    fractured    and    cpmftnti^  rl 

together  with  the  silica  veinlets,  has  been  refractured,  ai — ^^^—d 
the  metallic  contents  have  been  introducd. 

The   metallic  minerals  present  are  galena,   blende,   arJt 
copper   pyrites  ;    and    with   them   there   is  present   a   litt*7 
siderite.     This  latter  gangue  mineral,  so  characteristic    o 
the  field  generally,  is  present  in  appreciable  amounts  onl>;^^ 
where  the  larger  pockets  of  ore  are  found.     The  zone   of^ 
country  which  has  been  altered  by  the  vein-forming  solu- 
tions   is    notable    for   the    development    of     sericitic     mica 
rather   than    the   carbonate    minerals. 

The  galena  and  other  metallic  ores  are  found  in  bunches 
and  pockets,  and  along  all  the  cross-heads  in  this  com- 
pound  lode  format  inn.     The   zone   which   carries  the   most 
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ore  is  the  central  portion  of  the  lode.  This  is  also  the 
softest,  for  the  development  of  sericite  and  carbonates  is 
most  marked  there.  S'ome  of  the  galena  is  in  an  extremely 
fine  state  of  division,  and  the  lode  is  so  minutely  impreg- 
nated with  it  in  this  central  zone  that  any  broken  frag- 
ment of  ore  shows  the  fine-grained  metal  throughout. 

With  a  view  to  proving  the  lode,  there  was  started 
during  my  visit  to  the  field  a  northward  drive,  which  had 
been  carried  for  some  28  feet  along  the  foot  wall.  The 
lode  here  was  hard  and  poor.  Since  my  return  from 
Mt.  Farrell  the  drive  has  been  carried  another  100  feet 
northwards,  but  the  driving  has  been  continued  a  little 
to  the  west  in  the  central  and  softer  portion  of  the  lode- 
formation.  The  results  are  reported  to  be  much  more 
encouraging,  and  some  ore  carrying  a  fair  proportion  of 
fahl-ore  has  been  obtained. 

It  will  probably  be  wisest  for  the  company  to  follow 
the  lode  on  the  present  level  and  sink  on  the  better  shoots 
of  metal  met  with,  rather  than  to  drive  a  low-level  adit, 
which  would  need  to  be  a  very  long  one,  in  order  to  obtain 
any  considerable  height  of  backs.  A  survey  made  by  the 
company  shows  that,  with  925  feet  of  driving,  some  320 
feet  of  backs  are  obtainable. 

The  following  are  the  results  of  assays  made  from  ore 
from  this  mine  since  6th  January,  1908:  — 


Silver  (p«?r  ton). 

I^ad 

ozs.  <iwt*.  jri*!*. 

(prr  cent.). 

13     4   14 

771 

32     0     6 

77-6 

47  17     3 

730 

305  16     0 

77-6 

222  lb     0 

74-7 

429  18  16 

74-5 

The  latter  three  samples  contained  fahl-ore.  The  varia- 
tion in  the  silver  content  in  the  others  is  perhaps  due  to 
the  proximity  to  the  surface.  Much  water  was  encountered 
during  the  driving,  when  the  lode-formation  was  met,  and 
the  circulation  of  surface  waters  may  cause  a  partial 
leaching  of  the  silver  contents. 

(14)— M.  DoNOGHUES  Sections,  Nos.  2863  and  2864. 

These  two  sections  are  of  80  acres  each,  and  are  on  the 
line  of  what  is  probably  the  major  fracture  in  this  area. 

The  main  lode  outcrop,  now  being  prospected  on 
Thomas'  Blocks,  is  the  most  northerly  outcrop  on  this  line 
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of  lode.  As  already  stated,  some  further  intermediate 
trenches  are  required  before  these  different  outcrops  can 
be  regarded  with  certainty  as  being  on  one  continuous 
lode.  Still,  the  probability  that  they  are  on  the  one  lode 
is  very  great.  The  line  of  the  lode  seems  on  the  map  to 
bend  away  a  little  towards  the  east ;  but  it  is  to  be  remem- 
bered that  the  country  is  rising  here  towards  the  heights 
of  Mt.  Murchison,  and  the  dip  of  the  lode  at  Thomas' 
Blocks  has  been  shown  to  be  to  the  westward. 

Just  outside  the  south-eastern  corner  of  Section  2850,  of 
the  Thomas'  Blocks  lease,  there  is  an  outcrop  of  the  lode. 
The  country  rock  is  still  the  schistose  type  of  the 
porphyry.  Galena  is  visible  at  the  surface,  and  some  iron 
pyrites  in  a  siliceous  lode. 

Still  further  south  there  is  an  outcrop  in  the  creek,  on 
which  some  work  has  been  done,  and  in  which  a  very 
promising  lode  has  been  disclosed.  It  is  a  complex  forma- 
tion, from  14  to  18  inches  in  width,  consisting  of  second- 
class  ore  with  narrow  veins  half  an  inch  wide  of  clean 
galena  on  the  walls.  With  the  galena  are  its  associates, 
characteristic  of  the  lodes  on  the  field,  viz.,  blende  and  both 
copper  and  iron  pyrites. 

The  country  rock  is  here  no  longer  schistose,  but  massive 
quartz-felspar-porphyry.  The  hanging-wall  is  but  little 
altered,  and  is  pink;  but  the  footwall  is  greenish,  and 
carries  streaks  of  metal  in  the  sericitized  zone.  This 
occurrence  is  720  feet,  by  aneroid  measurement,  above 
the  river. 

Still  further  south,  and  a  chain  inside  the  boundary  of 
Section  2864,  is  an  outcrop  showing  disseminated  galena, 
blende,  and  iron  pyrites  over  a  lode  18  inches  wide  in 
the  quart z-j)orphyry.  This  spot  is  875  feet  above  the 
river. 

Further  up  the  liill  still,  and  960  feet  above  the  river, 
there  is  in  the  creek  a  greenish  lode  some  8  inches  wide, 
carrying  pyrites  and  galena. 

The  south-western  portion  of  the  southern  section  con- 
tains two  occurrences  of  ore,  which  have  had  a  little 
trenching  done  on  them.  The  western  occurrence  shows 
iron  pyrites,  blende,  and  galena,  in  a  green  lode-matter 
resulting  from  the  alteration  of  the  felspar-porphyry, 
which  is  here  schistose. 

South-east  of  this  occurrence  is  a  somewhat  similar  one. 
The  trench  shows  a  greenish  quartzose  lode,  of  which  the 
bearing  •  is  about  N.  35^  W.  The  lode  carries  galena, 
blende,  and  pyrites.  The  country  is  the  massive  type  of 
felspar  porphyry. 
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The  lodes  on  this  section  arc  well  worth  further 
prospecting,  especially  the  eastern  one,  which  I  think  to 
be  probably  the  southward  continuation  of  the  "  main 
lode "  on  Thomas*  Blocks.  The  prospecting  now  being 
carried  out  on  the  latter  property  will  no  doubt  afford 
valuable  information,  which  will  be  of  benefit  to  the 
future  prospecting  of  this  lode.  The  surface  configuration 
will  enable  the  lode  to  be  worked  at  several  levels  by  means 
of  short  adits. 

(15) — The  Sections  in  the  Sterling  River  Valley. 

To  the  west  of  the  Thomas*  Blocks  and  Donoghue's  sec- 
tions are  a  line  of  sections  situated  on  the  low  ground 
leading  down  to  the  Sterling  River.  These  sections — num- 
bered 2861-M,  20  acres;  2837-m,  80  acres;  and  2862-m,  68 
acres — stand  in  the  names  of  J.  H.  Finlay  and  M.  Donog- 
hue. 

The  western  portion  of  the  area  consists  mainly  of  slate, 
but  in  which  there  are  some  parallel  narrow  bands  of 
porphyroid.  The  outcrops  are  few,  and  I  could  not  deter- 
mine whether  the  porphyroid  was  intrusive  or  whether 
thin  sheets  of  lava  were  interbcdded  with  the  slates. 

There  is  a  long  quartz  reef  traceable  right  through  these 
sections  from  end  to  end,  which  has  a  trend  slightly  to 
the  east  of  north. 

The  only  work  done  on  these  sections  has  been  carried 
out  on  this  quartz  body. 

The  outcrop  of  quartz  has  been  cut  through  by  a  trench 
at  a  point  just  south  of  the  boundary-line,  between  Sections 
2837  and  2862.  The  quartz  is  some  15  feet  across  at  this 
point,  and  has  a  westerly  dip.  There  is  a  little  iron  pyrites 
present  in  the  quartz,  and  with  it  some  copper  pyrites.  On 
the  hanging- wall  side  of  the  reef  in  the  slate  there  is  a 
vein  of  galena  half  an  inch  in  width ;  and  on  the  footwall 
side  there  is  a  gossauous  admixture  of  quartz  limonite  and 
iron  carbonate  carrying  a  little  galena. 

An  assay  of  the  ore  from  this  spot  is  said  to  have  shown 
the  presence  of  11  ozs.  of  silver  to  the  ton. 

A  few  chains  to  the  northward  the  quartz  shows  only 
iron  pyrites,  and  no  trace  of  lead  ore. 

Following  the  outcrop  northward  it  disappears  under 
the  button-grass,  but  again  reappears  in  the  same  line. 
Some  trenches  have  been  cut  across  it  in  Section  2861,  and 
just  outside  the  northern  boundary  of  this  section,  but 
only  iron  pyrites  was  found  in  the  quartz. 
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This  quartz  reef  seems,  therefore,  barren,  as  far  as 
galena  contents  go,  and  to  resemble  in  many  ways  the 
quartz  reef  in  the  Mt.  Farrell  sections.  The  one  spot  at 
which  the  galena  has  been  found  appears  to  me  a  place 
where  a  later  fracturing  has  in  part  coincided  with  the 
original  fracture,  enabling  the  galena  to  be  introduced 
alongside  the  quartz. 

(16) — Other  Sections  South  of  the  Murchison  River. 

On  the  north  side  of  the  Tullah  property,  and  between 
it  and  the  river,  lie  two  sections — No.  2830-m,  80  acres, 
registered  in  the  name  of  C.  A.  J.  Collins;  and  No. 
291 1-M,  79  acres,  in  the  name  of  C.  Thomas. 

The  former  of  these,  No.  2830,  carries  only  one  trench 
in  the  centre  of  the  section.  The  rock  exposed  is  porphy- 
roid,  impregnated  with  galena,  blende,  and  iron  pyrites. 
Too  little  work  has  been  done  to  form  any  estimate  of 
the  value  of  the  lode. 

On  Section  2911  there  is  a  little  work  done  on  the 
north-western  corner,  high  on  the  slopes  of  Little  Farrell. 
In  the  crushed  conglomerate,  500  feet  above  the  river,  a 
small  body  of  quartz  has  been  disclosed,  which  carries  some 
very  coarse  clean  copper  pyrites.  The  bulk  of  ore 
proved  is  so  far  very  small,  but  it  is  so  rich  in  copper 
pyrites  that  further  work  at  the  spot  might  well  be  car- 
ried on. 

A  little  higher  up  the  hill  there  is  some  massive  haema- 
tite, which  merges  gradually  into  the  crushed  conglomerate, 
which  it  has  in  part,  quite  replaced.  T  did  not  see  any 
sign  of  any  copper  ores  in  association  with  the  iron  oxide. 

On  ^^ection  2921 -m,  37  acres,  in  the  name  of  E.  Gold- 
smith, no  work  at  all  has  been  done,  and  no  lode  dis- 
covered. 

To  the  east  «>f  Donoghue's  sections  lies  an  80-acre  section. 
No.  2940,  standing  in  the  name  of  H.  J.  Kelly.  The 
country  rock  is  massive  quartz  porphyry  on  the  western 
side,  and  this  merges  into  a  medium-grained  granite  on 
the  cast. 

A  trench  has  been  cut  in  the  granitic  rock,  and  exposes 
a    groon,    altered    zone,    which    carries   some    iron    pyrites. 

Tlio  same  zone  has  been  cut  by  a  trench  a  little  further 
north,  outside  the  section,  and  some  veins  of  quartz,  carry- 
ins^  iron  pyrites,  arc  exposed,  I  saw  no  indication  of 
galena  in  this  area. 
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(17) — The  Sections  on  the  Northern  Slopes  of 

Mt.  Murchison. 

{a)— The  Two  iO-acre  Sections,  2865  and  2866. 

These  two  sections  axe  registered  in  the  names  of  R.  P. 
Symmons  and  J.  J.  Rice. 

On  the  southern  section,  2865,  on  the  track  running 
through  the  section,  a  small  excavation  has  been  made  in 
the  outcrop  of  a  lead  lode.  The  country  rock  is  gran 
itic  but  the  galena  occurs  in  a  remarkable  gangue  of 
quartz,  barytes,  calcite,  and  actinolite.  Reference  has 
been  made  to  this  lode  type  in  an  earlier  portion  of  this 
report."^  Some  coarse  cubical  galena  was  visible  at  the 
top  of  the  cut,  but  the  lode  seems  to  pinch  towards  the 
bottom  of  the  excavation,  and  the  galena  is  largely  replaced 
by  iron  pyrites.  These  workings  are  1000  feet  above  the 
Murchison  River. 

On  the  adjoining  section,  2866,  a  shot  has  been  put  in 
the  rock  over  the  track  in  the  northern  portion  of  the 
section.  A  chloritized  lode-stuff  is  exposed,  carrying  a 
few  splashes  of  copper  pyrites.  This  ore  resembles  the 
copper  ore  visible  at  several  points  on  the  Osborne  Blocks 
and  other  sections  situated  along  the  Murchison  River. 

The  bulk  of  ore  does  not  seem  to  be  great,  and  the 
copper  content  too  low  at  this  place  for  the  deposit  to  be  of 
value,  unless  future  operations  produce  a  marked  improve- 
ment. 

(h)—The  Two  %0-acrt  Sections,  3070  and  3071. 

These  two  sections,  known  as  the  '*  Sterling  ''  sections, 
are  registered  in  the  name  of  W.  Woolven.  They  are 
situated  on  the  northern  slopes  of  Mt.  Murchison,  and 
in  altitude  from  1300  feet  above  the  river  on  the  northern 
boundary,  to  1440  feet  on  the  eastern  boundary  of  the 
southern  section.  The  country  rock  is  on  the  eastern  side 
massive,  uncrushed  felspar  porphyry,  and  on  the  western 
the  typical  crushed  porphyroid. 

Near  the  centre  of  the  northern  section  there  is  an  out- 
crop of  massive  hematite  at  the  surface,  and  a  tunnel  has 
been  driven  some  30  feet  below  to  cut  the  lode.  The  tun- 
nel runs  for  40  feet  on  a  bearing  of  124^,  and  cuts  the 
body  of  hematite,  but  does  not  penetrate  it.  On  the 
exposed  face  I  saw  a  little  copper  carbonate  and  copper 
sulphate.  Galena  is  said  to  have  been  seen  while  the 
tunnel  was  being  driven,  but  I  could  not  find  any  trace 

*  See  p.  4U. 
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of  it  remaining.  It  is  said  that  the  black  gossanous 
material  on  the  border  of  the  mass  contains  native  copper. 
No  specimen  which  I  examined  carried  the  mineral.  The 
country  rock  is  porphyroid. 

All  the  ironstone  seen  was  apparently  well  above  the 
water-level,  and  the  workings  are  consequently  too  shal- 
low to  give  an  idea  of  the  proportion  of  copper  ore  asso- 
ciated with  the  hematite.  The  configuration  of  the 
country  is  rather  unfavourable  for  the  driving  of  a  lower- 
level  tunnel.  It  would  be  better  in  future  prospecting  to 
sink  on  the  lode. 

On  the  southern  section  the  porphyroid  carries  a  few 
stains  of  copper  carbonate,  but  outcrops  of  the  rock  are 
few,  and  no  further  signs  of  the  presence  of  a  lode  were 
detected. 

(c) — The    Jiarytes    Lode. 

Situated  between  Section  2865  and  the  Murchison  River, 
and  at  a  height  of  from  600  to  700  feet  above  the  river, 
there  is  a  strong  vein  of  barytes. 

This  is  exposed  at  the  surface  for  a  length  of  5  chains. 
Its  width  is  at  least  4  feet  at  the  southern  end  of  the 
outcrop,  but  no  work  has  been  done  elsewhere,  and  I  can- 
not say  if  this  is  the  average  width. 

The  barytes  is  crystalline,  and  white  or  transparent  at 
first  sight.  Careful  examination,  however,  shows  that  it 
is  llecked  throughout  with  minute  specks  of  galena. 

Several  prospectors  enquired  of  me  whether  the  barytes 
cap  might  not  be  a  sign  of  a  massive  galena  lode  in 
depth.  They  seemed  to  have  the  impression  that  there 
were  known  cases  of  the  variation  of  lode  contents  of  the 
type  mentioned.  If  any  such  cases  exist  they  are  unknown 
to   me. 

It  is  true  that  in  the  case  of  barytic  lead-veins*  the  pro- 
gress of  weathering  may  after  a  long  interval  of  time  pro- 
duce a  gossan  relatively  rich  in  barytes.  This  is  because 
of  the  insolubility  of  barytes.  But  in  the  present  case  the 
vein  is  a  solid  one.  consisting  almost  entirely  of  massive 
barytes,  and  not  a  honeycombed  gossan ;  and  there  is 
no  justification  for  the  belief  that  the  mineral  character 
will  alter  materially. 

If  the  occurrence  is  to  prove  of  commercial  value  it 
will  be  as  a  source  of  the  mineral  barytes  itself.  Barytes 
is  used  mainly  in  the  manufacture  of  paint  as  a  substittitc 
for  white  lead  or  zinc  oxide,   and   to   a  less    degree     for 

*  Described  on  p.  49  of  tliis'report. 
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iveighting  paper  and  for  the  preparation  of  the  oxide  of 
barium. 

For  such  purposes  it .  is  necessary  to,  first  of  all,  free 
the  barytes  from  its  associated  impurities.  In  this  case 
no  great  difficulty  would  be  encountered ;  for,  apart  from 
the  small  galena  content,  I  did  not  observe  any  other 
mineral  present,  and  the  purity  of  the  colour  indicates 
its  freedom  from  iron. 

The  price  fluctuates  slightly,  but  the  average  value  for 
the  crude  product,  delivered  at  a  grinding-mill,  may  be 
reckoned  at  between  16  and  20  shillings  per  short  ton. 

When  finished  for  the  market,  the  mineral  is  worth  as 
much  as  £4  per  ton. 

Until  better  facilities  for  the  transport  are  available,  I 
doubt  if  the  value  of  the  mineral  is  sufficient  to  justify  the 
exploitation  of  the  lode. 

(18) — The  Eastern  S-ections  on  the  Murchison  River. 

(a) — The  Sections  known  as  '*  The   Osborne  Copper 

Blocks:' 

The  track  w^hich  follows  the  northern  bank  of  the  Mur- 
chison River  towards  the  south-east  traverses  a  number  of 
sections,  of  which  only  two  are  at  present  taken  up.  These 
are  Nos.  2144-m,  80  acres;  and  2145-m,  80  acres — both  of 
which  stand  in  the  name  of  C.  Madden.  The  greater  por- 
tion of  both  these  sections  consists  at  the  surface  of  chlor- 
itized  quartz  felsit«,  but  the  conglomerate  encroaches 
upon  the  borders  of  each  section. 

On  the  northern  side  of  the  river,  near  the  centre  of 
Section  2144,  there  is  a  massive  outcrop  of  hematite.  The 
schistose  green  quartz  felsite  has  been,  by  silicifi cation,  con- 
verted into  a  grey  quartzite  in  the  immediate  neighbour- 
hood of  the  hematit-e. 

A  few  distinct  quartz  veins  are  to  be  seen,  and  these 
carry  both  iron  and  copper  pyrites;  and  besides  these 
actual  veins,  the  green  quartz-felsit^  is  irregularly  innipreg- 
nated  with  iron  and  copper  pyrites  and  a  little  galena. 
Very  little  prospecting  has  been  done  on  this  outcrop, 
i^rhich  certainly  merits  further  attention.  Two  approaches 
of  a  few  yards  each  have  been  cut  from  the  west  and 
north-west,  as  if  to  cut  the  hematite  body ;  but  in  neither 
case  has  the  work  been  carried  far  enough  to  afford  much 
information. 

Below  this  point,  on  the  track,  the  quartz  felsite  again 
shows  an  impregnation  with  copper  pyrites. 
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This  section  seems  well  worthy  of  more  work  being  car- 
ried out  upon  it.  Very  little  has  ever  been  attempted^ 
and  the  vegetation  is  so  thick  that  prospecting  cannot  be 
carried  out  without  trenching. 

In  the  adjoining  section  (2145)  at  the  southern  comer 
of  the  portion  which  lies  on  the  northern  side  of  the  Mur- 
chison  River,  and  right  on  the  water's  edge,  there  is  a 
further  outcrop  of  metal.  A  zone  of  the  quartz  felsite 
about  30  feet  in  width  is  impregnated  with  copper  pyrites 
and  bornite.  The  occurrence  has  had  very  little  done  on 
it,  and  the  surface  only  has  been  exposed  here  and  there. 
As  far  as  I  could  see,  there  are  no  definite  walls  to  the 
deposit.  Some  joint-planes  are  visible,  but  these  seem  of 
later  date  than  the  impregnation  with  metal,  for  the  ore 
does  not  follow  the  divisional  planes  at  all. 

This  formation  should  certainly  be  vigorously  pros- 
pected. 

A  very  similar  occurrence  of  quartz  felsite  which  has 
been  impregnated  with  copper  pyrites  is  situated  nearly 
a  mile  south  of  this  spot,  on  Section  4440,  where  the  track 
traverses  the  centre  of  the  section.  Here,  too,  only  the 
surface  has  been  broken  from  the  outcrop. 

On  the  southern  side  of  the  river,  and  in  Section  2145, 
some  further  workings  are  situated.  Some  copper  and 
iron  pyrites  are  visible  in  the  quartz  felsite,  and  a  short 
tunnel  has  been  driven  westwards  at  a  point  75  feet  above 
the  river.  The  tunnel  only  runs  iu  some  15  feet  ;  and  a 
short  drive,  10  feet  in  length,  runs  southwards  from  the 
end. 

About  20  feet  higher  up  the  hill  the  quartz  felsite  is 
replaced  by  actinolit'C  rock.  A  trench  shows  a  few  colours 
of  iron  pyrites  and  hematite  along  joint-planes,  and  in 
thin  seams  in  the  rock.  The  prospects  at  this  point  do 
not  seem  very  encouraging. 

(b) — Foy's   Lode. 

During  my  visit  to  the  field  a  discovery  was  made  by 
R.  Foy  of  a  lode  crossing  the  Murchison  River  in  the 
north-western   corner  of  Section   No.    24-m. 

There  are  two  distinct  veins  on  the  eastern' side  of  the 
river,  separated  by  a  distance  of  5  feet.  The  eastern  one 
carries  some  good  coarse  galena  associated  with  blende, 
iron  pyrites,  and  copper  pyrites  in  a  gangue,  which  is 
mainly  silica.  A  few  fragments  of  bleached  and  kaolin- 
ized  country  rock  are  included  in  the  lode.  This  vein 
is  about  8  inches  wide  where  it  was  first  picked  up,  at  a 
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height  of  25  feet  above  the  river,  and  widens  to  a  foot 
or  more  at  the  water's  edge. 

The  eastern  wall  (foot wall)  is  the  green  quartz-felsite 
which  has  been  sericitized.  The  hanging- wall  is  impreg- 
nated with  very  finely  divided  galena  and  thin  veinlets 
of  quartz  and  pyrites.  The  dip  is  towards  the 
west,  at  about  75^;  and  the  strike,  measured  across 
the  river  to  the  outcrop  on  the  other  side,  is  N. 
210  W. 

The  western  vein  is  smaller — 4  inches  wide — and  dips  to 
the  west  at  angles  which  vary  a  good  deal  over  the  small 
length  of  lode  visible.  It  carries  a  little  less  metal  and 
more  qUartz.  Blende  and  copper  pyrites  are  present  with 
the  galena.  Across  the  river  at  the  water's  edge  both 
-veins  could  be  seen ;  but  they  are  here  hard  and  quartz- 
•ose.  The  two  veins  unite  about  12  feet  from  the  water, 
and  at  the  junction  a -pocket  of  good  galena  occurs.  A 
little  blende,  copper  pyrites,  and  fahl-ore  accompany  the 
galena  at  this  point. 

Traced  beyond  the  intersection  the  ore  becomes  once 
more  hard  and|dense,  and  narrows  down  to  a  width  of  6 
inches. 

The  pinching  of  the  lode  may  be  only  a  local  feature, 
but  the  prospectors  will  probably  find  it  more  profitable 
to  exploit,  first  of  all,  the  main  vein  on  the  eastern  bank 
of  the  river.  As  a  preliminary  to  future  operations,  I 
should  advise  trenching  on  the  eastern  bank. 

The  lode  being  known  to  persist  on  the  western  bank, 
it  should  be  eventually  followed  there;  and  the  exploita- 
tion at  this  point  will  be  easy,  since  the  bank  rises  almost 
precipitously  from  the  river. 

The  brecciated  character  of  the  lode-stuff  indicates  the 
fact  that  the  lode  is  the  result  of  the  filling  of  a  well- 
defined  fissure,  rather  than  an  impregnation  of  the  country 
rock. 

(c) — Kiftson's    Workings. 

Following  the  track  southwards  from  Foy's  lode  a  small 
outcrop  of  hematite  is  met  at  a  point  just  outside  the 
western  boundary-line  of  Section  24-m.  The  country  rock 
is  quartz  felsite,  but  no  copper  is  found  here  in  associa- 
tion with  the  iron. 

The  track  follows  the  river  bank,  and  no  striking  differ- 
ence is  noticeable  between  the  country  rock  here  and  that 
further  north  until  a  belt  of  crushed  conglomerate  is  met 
with,  similar  to  that  which  forms  the  western  slopes  of 
Little  Farrell,  in  Section  2911. 
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Beyond  this  the  igneous  rocks  occur  iagain,  and  in  them 
the  old  workings  of  H.  E.  Kittson  are  situated.  The  sec- 
tion, No.  2829-M,  80  acres,  is  now  registered  in  the  name 
of  L.  Jolly. 

The  workings  are  in  the  northern  portion  of  the  section, 
and  on  the  south  side  of  the  river  close  to  the  cage. 

Close  to  the  landing-place  of  the  cage,  and  only  just  above 
the  river  level,  an  excavation  has  been  made  in  the  steep 
bank,  which  shows  a  band  of  quartz  porphyry  impreg- 
nated with  iron  pyrites,  copper  pyrites,  native  bismuth, 
and  a  complex  mineral  termed  lillianite.  Some  oxidised 
copper  ores  are  also  present.  Some  very  rich  silver  ores  are 
said  to  have  been  derived  from  this  locality;  but  in  what 
form  the  silver  existed  I  cannot  say.  The  veins  seemed 
to  run  in  all  directions,  and  all  the  mineral  exposed  was 
much  weathered   and   discoloured   by   limonite. 

About  150  feet  to  the  south-east,  and  80  feet  above  the 
river,  another  zone  is  opened  up,  some  20  feet  wide,  and 
through  it  a  number  of  small  veins  run.  The  veins  are 
vertical,  but  their  strike  is  very  variable.  These  veins 
carry  a  little  iron  and  copper  pyrites,  together  with  some 
specular  iron  ore. 

Below  this  outcrop,  and  30  feet  above  the  river,  a  tun- 
nel was  started  in  granite,  but  abandoned  when  15  feet  of 
driving  had  been  done. 

The  mouth  of  the  tunnel  shows  a  greenish  altered  zone 
in  the  granite,  which  appears  to  dip  northwards.  If  the 
work  is  persevered  with,  this  tunnel  should  prove  the  lode- 
formation  in  depth.  The  surface  workings  are  too  much 
affected  by  weathering  to  give  much  information  at 
the  present  time.  I  could  find  no  sign  on  the  surface  of 
a  main  fissure,  nor  could  I  trace  any  connection  between 
the  ore  exposed  in  the  two  sets  of  workings. 

No  work  at  all  was  being  done  at  the  time  of  my  visit  to 
the  locality,  and  there  were  no  signs  of  any  recent  attempt 
to  prove  the  property. 

(19)     The  Sections  on  the  Pieman  River. 

The  track  to  Rosebery  from  Mt.  Farrell  follows  the  Pie- 
man River  round  the  base  of  Mt.  Black,  and  from  the 
Murchison  River  on  tlie  western  side  of  the  Mt.  Farrell 
township  to  the  railway  bridge  over  the  Pieman  the 
country   rock   traversed   is   wholly  the   felspar  porphyry. 

The  river  alluvial  overlaps  the  base  of  the  higher  ground, 
and  the  present  river  has  cut  its  way  down  through  this 
gravel . 
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The  felspar  porphyry  is  very  similar  in  appearance  to 
the  corresponding  rocks  further  east.  It  is  on  the  whole 
schistose,  hut  the  degree  of  schistosity  varies  between  wide 
limits. 

The  region  is  traversed  by  a  number  of  minor,  and  one 
major,  fractures,  at  a  distance  of  about  2i  miles  from  the 
junction  of  the  Mackintosh  and  Murchison  Rivers. 

Only  one  section  on  the  area  is  at  present  taken  up,  viz., 
No.  2382,  40  acres,  which  is  registered  in  the  names  of 
G.  A.  Gabbedy  and  W.  M.  Black.  It  is  on  this  property 
that  the  mine  known  as  the  Langdon  is  situated. 

The  lode  was  first  discovered  at  the  point  where  Innes* 
track  crosses  it  by  a  prospecting  party,  who  worked  north- 
wards from  Rosebery  along  the  felspar  porphyry  belt.  It 
exhibits  a  marked  peculiarity  of  structure,  in  that  the 
strike  is  due  east-and-west.     The  dip  is  northward. 

A  tunnel  has  been  driven  southwards  from  a  point  30 
feet  below  the  outcrop.  The  bearing  is  147°,  and  at  30 
feet  it  passed  through  the  lode. 

It  is  said  to  have  been  driven  another  30  feet  on  the 
same  bearing,  but  the  portion  of  the  drive  past  the  lode 
was  blocked  by  waste.  The  tunnel  was  carried  past  the 
lode,  for  the  reason  that  the  values  had  so  materially 
decreased  in  depth  that  it  was  thought  the  lode  was  still 
ahead. 

I  am  informed  that  the  upper  portion  of  the  workings 
produced  some  very  good  galena,  of  which  about  40  t(ms 
was  taken  to  the  smelters.  At  the  time  of  my  visit  all 
this  material  had  been  stoped  out  right  to  the  surface. 
A  few  specimens  lying  on  the  tip  showed  good  coarse 
galena  with  resinous-looking  blende. 

There  is  a  drive  on  the  lode  from  the  adit  for  30  feet  in 
an  easterly  direction.  The  back  of  the  drive  shows  that 
the  ore-body  has  pinched  to  a  width  of  only  a  few  inches, 
and,  in  fact,  can  hardly  be  traced  at  the  intersection  of  the 
drive  and  tunnel.  About  10  feet  from  the  end  of  the 
drive  there  are  6  inches  of  ore,  consisting  of  coarse  galena 
mingled  with  resin  blende.  But  on  the  whole  the  galena 
seems  to  have  given  place  to  resin  and  ruby  blende. 

The  contraction  of  the  ore-body  and  the  impoverishment 
in  the  lead  content  have  no  doubt  led  to  the  abandonment 
of  active  work,  and  the  mine  has  been  idle  for  12  months. 

It  is  regrettable  that  while  work  was  in  progress  no 
winze  was  put  down  on  the  lode  to  prospect  it  in  depth. 
The  pinching  of  the  lode  may  be  only  a  local  feature,  and 
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after  such  a  promising  outcrop  it  is  a  pity  not  to  carry 
the*  work  down  beyond  the  very  shallow-level  tunnel. 

There  have  been  several  trenches  cut  on  the  west-ern 
continuation  of  the  lode  outcrop,  but  they  show  only  zinc- 
blende  with  traces  of  galena  in  veins  through  a  mineral- 
ized zone.  These  trenches  extend  to  the  western  bound- 
ary of  the  section,  and  have  not  indicated  sufficient  values 
to  justify  further  prospecting  at  a  depth. 

The  country  rock  is  a  felspar  porphyry,  which  is  slightly 
altered  near  the  lodes,  probably  by  the  development  of 
sericite.  Numerous  veinlets  of  silica  are  to  be  seen  in  the 
country  rock  near  the  lode,  and  these  veinlets  seem  to 
have  a  tendency  to  run  in  an  east-and-west  direction.  The 
country  rock  is  also  indurated  here  and  there  by  an  inti- 
mate impregnation  by  silica,  till  it  resembles  a  chert. 

Higher  up  the  hillside,  some  250  feet  along  the  track, 
there  is  a  little  work  done  on  a  gossanous  capping.  A 
few  shots  have  been  put  in,  and  a  complex  lode-formation 
is  disclosed.  It  is  6  or  7  feet  in  width,  and  carries  a 
number  of  small  veins  up  to  3  inches  in  width  of  zinc- 
blende,  and  very  occasional  splashes  of  galena.  The  blende 
has  by  weathering  acquired  a  coating  of  limonite,  but  the 
undecomposed  material  is  dull  yellow,  and  has  been  mis- 
taken for  carbonate  of  iron. 

Too  little  of  the  lode  was  exposed  to  determine  the  dip. 
The  strike  seemed  to  be  a  little  north  of  east.  The  coun- 
try rock  is  similar  to  that  of  the  Langdon  Mine. 

There  has  been  some  trenching  on  the  adjoining  section, 
2524,  now  vacant. 

In  one  of  the  trenches  below  the  track  on  the  eastern 
boundary  a  small  vein,  some  4  to  6  inches  in  width,  is 
exposed.  It  strikes  N.  55^  W..  and  dips  to  the  north- 
oast  at  from  80^  to  85'^.  The  lode  contents  are  blende 
and  a  little  galena  in  a  band  of  silicified  felspar  porphyry. 

A  trench  running  a  little  east  of  north  has  been  put 
down  to  cut  the  continuation  of  this  lode,  but  without 
success. 

There  is  also  some  trenching  on  the  line  of  the  Langdon 
lode,  and  in  one  trench  a  lode  a  foot  wide,  carrying  some 
veins  of  tarnished  blende  and  a  little  galena,  is  visible. 
A  winze,  full  of  water  at  the  time  of  my  visit,  had  been 
put  down  in  the  bottom  of  the  trench,  so  I  could  not  see 
the  lode  at  that  point. 

The  veins  that  have  been  located  in  this  section  seem 
to  carry  blende  rather  than  galena,  and  work  in  the  area 
has  been  altogether  abandoned. 
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VII.— CONCLUSION. 

'  Summing  up,  the  writer  may  express  the  opinion  that 
there  is  a  well-assured  future  before  the  central  area  of 
the  Mt.  Farrell  mining  field. 

The  centre  of  future  operations  will,  as  far  as  can  yet 
be  foretold,  be  located  round  the  North  Mt.  Farrell  and 
Mackintosh  leases.  These  appear  to  possess,  in  a  greater 
measure  than  any  others,  the  attributes  which  justify  the 
outlay  of  capital  for  the  development  of  the  mines  and 
the  treatment  of  the  ore. 

One  of  these  properties — the  Mackintosh — is  at  present 
practically  untouched.  Yet  the  ore  proved  at  the  surface 
gives  every  indication  of  -permanency  in  depth,  and  the 
length  of  the  lode  compares  favourably  with  that  of  the 
lodes  on  any  other  lease  in  the  field. 

The  ore-bodies  on  the  two  above  mentioned  properties 
contain  a  bulk  of  second-grade  ore,  which  will,  with  effi- 
cient milling  plants,  ensure  profitable  returns  for  several 
years  at  least. 

And  there  are  several  other- properties  to  the  southward 
which  can  show  a  fair  amount  of  milling  ore.  No  one  of 
these,  taken  by  itself,  can  yet  be  said  to  have  justified  the 
erection  of  a  concentrating  mill.  Still,  were  a  customs  mill 
located  in  the  district,  there  are  several  mines,  now 
inactive,  which  would  probably  contribute  second-class 
ore.  The  returns  from  this  second-class  ore  would  at  all 
events  assist  financially  towards  the  development  of  the 
properties ;  and  during  the  mining  of  the  second-class  ore 
the  contributing  mines  might  well  improve,  or  show  an 
ever-increasing  bulk  of  the  milling  ore. 

The  tendency  has  been  thus  far  for  the  management  of 
those  mines  which  are  in  the  earlier  stages  of  development 
to  expect  highly  payable  lodes  of  first-class  ore,  rather  than 
lodes  of  which  the  greater  proportion,  at  least,  is  second- 
class  ore.  This  being  so,  the  work  of  development  has  in 
some  cases  been  abandoned  at  once  where  first-class  metal 
is  not  encountered.  The  lessons  taught  by  the  develop- 
ment of  the  North  Mt.  Farrell  Mine  should  be  remem- 
bered ;  for  not  only  does  the  ore-body  vary  very  consider- 
ably from  point  to  point,  but  in  one  case  the  main  lode 
(No.  3  lode)  was  passed  through  without  being  recognised. 

The  attitude  assumed  with  regard  to  the  presence  of 
first-class  ore  has  resulted  in  undue  prominence  being 
given  to  the  assay  returns  from  picked  specimens  of  ore. 
Few,  if  any,  assays  of  samples  properly  taken  are  obtain- 
able ;   and  the  value  of  assays  of  specimens  is,  of  course, 
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purely  qualitative.  The  presence  of  fahl-ore  with  the 
galena,  will,  in  the  majority  of  cases,  ensure  a  high  return 
of  silver.  Yet,  in  the  mines  which  have  been  opened 
up  to  any  extent,  the  proportion  of  fahl-ore  to  galena  is 
small. 

The  recent  developments  at  the  southern  end  of  the 
field  seem  to  point  to  its  presence  in  larger  proportions 
there,  but  this  cannot  be  regarded  as  certain  until  the 
lodes  are  opened  up  more  extensively. 

The  southern  end  of  the  field  is  undoubtedly  expanding, 
and  much  will  depend  upon  the  work  of  the  next  few 
months  on  the  Tullah  Mine  and  Thomas*  Blocks.  Every 
successful  development  on  theae  properties  will  stimulate 
further  prospecting  in     this  direction. 

The  northern  end  of  the  field  has  been  seriously 
hampered  by  the  difficulties  of  transport,  and  the  lodes 
which  have  been  located  are  almost  entirely  undeveloped, 
notwithstanding  the  fact  that  they  were  the  first  dis- 
covered in  the  district. 

There  is  one  strip  of  country  which  has  thus  far  quite 
escaped  the  attention  of  prospectors — that  between  the 
Tullibardine  lease  and  the  Farrell  Blocks,  and  lying 
on  the  western  side  of  the  Mackintosh  Biver.  It  has 
been  indicated  in  this  report  that  it  is  probable  that  the 
Tullibardine  lode  lies  on  the  main  fracture-line  of  the 
central  and  northern  part  of  the  field,  the  strike-line  of 
which  has  been  bent  a  little  to  the  eastward  by  the  dis- 
turbance which  produced  the  fault  that  traverses  Section 
No.  L'796. 

The  area  on  the  Murcbison  River,  eastward  of  the  gorge 
cut  through  Mt.  F.irrell,  is  well  worthy  of  more  systematic 
prospecting.  The  recent  discovery  of  a  lead  lode  in  that 
district  should  assist  in  stimulating  prospecting  activity. 

This  report  embodies  the  field  work  which  was  carried 
out  during  the  months  of  September,  October,  and  Novem- 
ber of   1907. 

In  conclusion,  I  wish  to  express  my  appreciation  of  the 
assistance  afforded  to  rae  during  my  examination  of  the  field 
and  the  preparation  of  this  report  by  all  those  who  are, 
in  different  capacities,  interested  in  the  field.  The  num- 
ber of  these  to  wlioni  I  am  indebted  is  so  large  that  I 
trust  I  may  be  permitted  to  make  this  general  acknow- 
loclifim-nt  of  thanks. 

L.  K.  WARD, 

Assistant  Government  Geologist. 
Launceston,    loth    February,    1908 
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KEY   TO   PLATE    IT. 

The  Mineral  Sections  now  taken  up. 


Number  of 
Section. 


Acres. 


Lessee. 


2330.U 
2331-M 
2332-M 
3d67-M 

3368-.M 
8d69-M 


2592.M 
2593-M 
2058-iff 


42 
80 
47 
72 
40 
37 


White  Hawk  District. 

S  R.  P.  Symmons.     (The  Whit/>  Hawk.) 

>  R.  P.  Syniinons  and  C.  R.  Lynch. 


Thb  AasA  North  of  Mt.  Fabrbll. 

I  J.  McPhee.     (Tiie  Tullibardine.) 


80 
80 
80 


The  Aria  on  thb  Western  Slopes  of  Mt.  Farrell. 


2873.M 
2892.M 
2796-M 
2909.M 
2905-11 
2397-11 
2820-M 
2983-M 
dOlO-M 
3223-93  M 
3221-931C 
4116-93M 
3262.93  m 
1867-93M 
2351-M 
2722-M 
1074-M 
292-w 
82-w 
2409-93M 
2410-93M 
2656- M 
28L5-M 
1980-M 
3263-93  M 
1286-M 
1075-M 

2777-M 


80 
40 
8» 
80 
80 
79 
80 
80 
80 
80  I 
80  I 
68  , 
76  I 
80  ' 
75  I 
4CI 

20     I 
10     I 

80 
80 
10 
80 
8(1 
60 
5 
79 

8'» 


C.  R.  Lynch. 
G.  E.  Butler. 

G.  E.  Butler.     (Formerly  Metropolitan.) 
W.  Innes. 
J.  Geddes. 

E.  Goldsmith.         (      rFarrell  Blocks  ^ 
A.  E.  Goldsmith.    S      C^'arreii  t5iocks.) 

A.  E.  Goldsmith. 

D.  Powell. 

f  Macintosh  Copper  &  Gold  Mining  Co.,  N.L 


^  North  Mt.  Farrell  Mining  Co.,  N.L. 


Mt.  Farrell  Mining  Co.,  N.L. 

M.  L.  Maoonnochie. 
J  (Formerly  Central  Farrell.) 
^Murchison  River  Mining  Association,  N.J 


S 


E.   T.    Midwood    (Murchison    Extended) 

(Formerlv  North  Murchison.) 
H.J.  Kelly*. 
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Number  of 
Section. 


Acres. 


LeMw. 


2891- M 

2981.M 

704.M 

2945- M 
2046-M 


40 
75 
73 

40 

40 


M.J.  Thornton. 
C.  H.  F.  Sheurn. 

South  Murchison  Silver-I..ead  Mini  dip  C 
N.L.  ^ 


f  R.  Green  and  A.  King. 


S 


The  Sections  South  or  the  Murohibon  Rivbb. 


2921-M 
28d()-iff 
2911.M 
2808-M 
2850.M 
2918-M 
2925-M 

2863-M 
2864.M 

2861.M 
28d7.M 
2662-M 
2940.M 
3171-M 
:}070.M 
28H5-M 
28t)t)-M 


37 
80 
79 
80 
80 
20 
80 

80 
80 
20 
80 
68 
80 
80 
80 
40 
40 


E.  Goldsmith. 
C.  A.  J.  Collins. 
C.  Thomas. 
C.  W.  Thomas. 
C.  Thomas 
G.  O.  Smith 
E.    Pennefather. 
Mining  Co.,  N.L.) 

>  M.  Donoghue. 


lomas.  \ 
IS.  S 
dth.     S 


(Thomas*  Blocks.) 
(Tullah      Silver-L 


>  J.  H.  Finlay  and  M.  Donoghue. 

H.  J.  Kelly. 
I  W.  Woolvpn.     (Formerly  Sterling.) 

I  R.  P.  Symmons  and  J.  J.  Rice. 


Eastern  Sections  on  the  Mcbchison  River. 


2144-M 
2145-M 

2K29-M 


23X2-M 


80 
80 
SO 


I  C.  Madden. 
L.  Jolly. 


S 


Sections  on  the  Pieman  River. 

40         W.     M.     Black    and    G.     A.    Gabbe 
(Formerly  Lanj^don.) 


THE     LISLE     GOLDFIELD. 
[Five  Plates.] 


I.— INTRODUCTION. 

The  small  township  of  Lisle  is  situate  by  road  7  miles 
south-west  of  the  Lisle-road  station  on  the  Launceston  to 
Scottsdale  railway,  and  8  miles  due  north  from  Patersonia. 
Cart  traffic  is  mostly  by  way  of  Lisle-road,  but 
the  mail-horse  route  is  rid  Patersonia.  The  few 
homesteads  and  surviving  cottages  are  pn  the  floor 
and  basal  slopes  of  a  broad  valley,  about  2  miles  in 
length,  running  in  a  north  and  south  direction,  and  form- 
ing a  triangular  or  sub-elliptical  area  between  the  Main 
and  Bessell's  Creeks.  The  confluence  of  these  two  creeks 
takes  place  at  the  northern  end  of  the  valley,  where  the 
hills  close  and  a  rocky  gorge  is  formed  through  which  the 
Lisle  Creek  flows  northward  to  join  the  Little  Forester 
River. 

About  a  couple  of  dozen  men  are  now  occupied  in  sluicing 
the  gravels  for  gold.  The  sawmill,  which  supplies  timber 
for  the  builders'  use  in  town,  gives  cmf  loyment  to  several 
men.  These,  with  the  inhabitants  of  a  few  homesteads, 
make  up  the  present  population  of  the  valley.  Scrub  has 
grown  up  again  on  the  flat  land  which  many  years  ago 
was  cleared  when  mining  was  in  full  swing  in  the  valley. 
Some  of  the  purchased  land  in  the  centre  of  the  valley 
and  on  the  eastern  slopes  is  cleared,  but  the  rest  is  closely 
timbered  for  the  most  part.  Tall  gum  forest  clothes  the 
hill  sides,  with  a  thick  undergrowth  of  dogwood,  musk, 
and  cathead  fern.  Tlie  soil  in  the  valley  and  on  the 
lower  slopes  is  clayey  with  a  granitic  bottom,  and  the 
land  is  well  suited  for  grazing  purposes.  Fruit  also  does 
well.  Mr.  Furlonge  has  an  orchard  which  produces 
apples   admired    in    the   London    market. 

The  goldfield  and  the  land  surrounding  it  have  been 
withdrawn  from  selection  for  many  years,  but  1400  acres 
in  the  south-western  portion  of  the  reserve  have  recently 
been  proclaimed  available  for  purchase,  though  in  defer- 
ence to  indications  of  renewed  mining  activity  on  the  field 
no  sales  have  as  yet  been  sanctioned. 
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II.   -PREVIOUS  LITERATURE. 

The  Government  has  caused  two  official  examinations 
of  the  Lisle  field  to  be  made  previously  to  the  present  one. 
The  first  report  was  by  Mr.  G.  Thureau,  Geologist  to  the 
Government  of  Tasmania,  and  was  published  as  a  House 
of  Assembly  Paper  (No.  46),  in  1882.  The  following 
extract  will  serve  to  show  the  conclusions  then  arrived 
at:  — 

'  At  the  junction  of  the  metamorphic  schists  with  the 
syenitic  granites,  not  only  are  there  narrow  quartz  veins 
accompanied  by  granitoid  vein  matter,  mica,  hornblende, 
4ic.y  but  distinct,  though  small,  veins  of  this  granitoid 
rock  protrude  and  traverse  the  schists  for  a  considerable 
distance    from    the    main    body     .... 

"  Bearing  in  mind  that  the  whole  of  the  granitoid 
formations  are  traversed  by  attenuated  quartz  veins 
charged  with  very  fine  gold,  it  may  be  inferred  that  if 
any  vein  matrices  with  coarse  gold  exist  the  probability 
is  that  they  occur  at  or  near  the  point*  of  contact  of  the 
granitoid  with  the  metamorphic  or  other  schists  on  the 
Lisle  Divide  and  in  the  eastern  foothills  of  Mt. 
Arthur. '' 

The  second  Government  inspection  was  by  Mr.  A.  Mont- 
gomery, M.A.,  who  reported  on  certain  portions  of  the 
Lisle  goldfield,  on  13th  September,  1894.  This  report  was 
not  printed.     The  following  is  extracted  from  it:  — 

"  The  Lisle  workings  lie  in  a  somewhat  wide  valley,  which 
contracts  to  a  gorge  lower  down  the  creek.  The  bottom 
of  the  valley  has  been  worked  for  some  500  or  600  feet  in 
width,  from  which  it  would  appear  that  the  auriferous 
material  could  not  have  been  confined  to  one  narrow  lead, 
but  must  have  spread  over  some  distance.  Round  the 
edges  of  the  flatter  ground  at  the  foot  of  the  slopes  of  the 
surrounding  hills  there  are  large  t/erraces  of  alluvial 
material,  some  of  which  has  been  successfully  worked.  It 
seems  rather  likely  that  at  one  time  the  detritus  from  the 
surrounding  slopes  was  brought  down  into  the  flat  part  of 
the  valley  faster  than  it  could  be  discharged  through  the 
gorge  at  the  outlet,  and  conseqiiently  large  accumiUations 
took  place,  especially  at  the  bottom  of  the  hill  slopes.  In 
one  claim  I  noticed  traces  of  the  former  presence  of  still 
water,  there  being  a  layer  of  finely  laminated  clay  and 
sand  lying  horizontally  upon  the  bottom  gravel,  and  in 
the  clay  were  numerous  lignitic  impressions  of  leaves  .  .  . 
The   gold    from   this   field   is   very   fine   in   grain,   nuggets 
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being  quite  rare,  and  is  said  to  be  very  seldom  found  with 
quartz  attached  to  it.  The  wash  is  of  a  clayey  nature  in 
the  terraces,  with  not  a  great  deal  of  stone  through  it. 
The  stones  are  but  little  waterworn,  and  consist  of  meta- 
morphic  sandstones  from  the  surrounding  hills,  chalcedony 
ifrom  veins  in  the  granite,  and  only  a  little  quartz  that 
seems  likely  to  have  been  derived  from  reefs.  In  parte 
we  fnd  veins  and  patches  of  quartz  wash,  but  on  the 
whole  it  does  not  seem  very  plentiful.  In  some  of  the 
daims  towards  the  head  of  the  valley  there  is  much  less 
clay  than  in  the  terraces  near  the  township,  and  faces 
of  6  to  15  feet  in  depth  of  coarse  sandstone  gravel  are 
seen  in  the  workings.  In  these  the  stones  are  more  water- 
worn,  and  the  wash  appears  to  be  richer  in  gold.  .  . 
The  veins  on  Titmus  and  Dodgshun's  sections  are  said 
by  some  to  be  the  only  ones  yet  found  carrying  gold  on 
the  Lisle  field,  but  I  have  also  been  informed  that  similar 
ones  were  not  infrequently  met  with  in  the  bedrock  by 
the  alluvial  diggers.  It  seems  very  possible  that  much  of 
the  gold  in  the  valley  has  been  derived  from  similar  veins, 
but  I  am  more  inclined  to  think  that  the  sandstone  coun- 
try, and  particularly  the  belt  along  the  contact  between 
the  granite  and  the  sandstone,  will  in  time  prove  to  be 
the  source  of  the  gold." 

Mr.  Charles  Bessell  (the  Bessell  Bros,  were  the  discover- 
ers of  Lisle)  wrote  a  report  for  a  proposed  hydraulic  com- 
pany in  1894,  and  the  following  extracts  are  taken  from 
it:  — 

"  Payable  Ground  Available. — This,  I  may  say,  is  prac- 
tically unlimited.  In  my  opinion  there  are  three  distinct 
deposits  of  gold  in  the  field,  and  it  is  also  my  opinion 
the  sources  are  all  within  the  Lisle  valley,  and  have  yet  to 
be  found.  However,  I  can,  I  think,  safely  state  that 
there  are  500  acres  averaging  12  feet  in  depth.  This 
ground  may  be  equally  divided  into  old  ground  or  ground 
that  has  been  worked  in  the  early  days,  and  new  or  sound 
ground ;  part  of  this  is  not  rich  enough  to  pay  by  the 
Sow  process  of  pick  and  shovel.  As  to  the  old  ground, 
in  my  opinion  this  would  pay  well,  for  personally  I  pre- 
fer to  work  good  old  ground  than  new  poor  ground.  As 
to  the  probable  yield  per  cubic  yard,  this  is  rather  a  dif!i- 
eult  question  to  deal  with,  as  in  some  places  the  gold  is 
distributed  through  the  ground  from  the  surface  to  the 
bottom,  while  in  others  it  is  confined  to  the  wash  on  the 
bottom,  which  varies  from  1  foot  to  5  or  6  feet.  I  have 
worked   ground   here   with   a   payable   prospect   from   the 
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surface  to  the  bottom  15  feet  in  depth.  I  have  also 
worked  ground  the  same  depth  with  no  gold  except  in 
the  bottom  2  feet  with  equally  payable  results.     However. 

1  believe  I  shall  be  well  within  the  mark  if  I  say  the  whole 
of  the  ground  referred  to  will  average  from  4  to  6  grs.  to 
the  cubic  yard — this  is  independent  of  rich  patches,  which 
will  probably  go  several  pennyweights  to  the  yard,  and  I 
feel  quite  confident  that  many  of  these  will  be  met  with 
as  work  proceeds.  I  may  state  that  there  are  many 
indications  of  false  bottoms  existing  on  the  terraces ;  in 
fact,   Cashman   and   party   are   at  present  working  under 

2  feet  of  false  bottom,  and  again,  it  can  be  seen  where  I 
am  now  working  at  the  camp,  but  how  far  it  extends  into 
the  hill  has  to  be  proved.     With  reference  to  the  quantity 
of  gold  obtained  here  I  have  heard  many  estimates,   but 
being    connected    with    its    discovery    15    years    ago,    and 
having  an  object  in   endeavouring  to  ascertain  the  yield 
for  the  first  years,  as  the  Government  of  the  day  offered 
great  inducement  to  prospectors  in  the  shape  of  a  large 
reward  for  the  discovery  of  a  payable  goldfield,  during  the 
first  year  I  obtained   certificates  from   some  of  the   gold- 
buyers  that  they  had  bought  about  15,000  ozs.  This,  however, 
does  not  represent  the  total  yield,  and  I  have  heard  that 
Mr.  Bernard  Shaw,  who  was  then  Commissioner  of  Mines, 
estimated  that  not  one-third  of  the  gold  won  was  sold  in 
the  country.     In  this  I  quite  agree  with  him,   as  a   very 
large  number  of  the  2500  miners  then  on  the  field  came 
from  Victoria,  and  1  know  many  of  them  took  the  gold 
there    i:>eriodically.        It    miist    also    be    remembered    that 
during   the    first  year   the   men    had    all    their   dead    work 
to  do  in   opening  Tip  their  claims,   consequently   were  not 
getting  gold  the  whole  time,  and  one  of  the  buyers  referred 
to  told  me  he  had  bought  more  gold  the  first  half  of  the 
third  year  than  he  did  during  the  whole  of  the  first  year. 
Taking  all  this  into  consideration,  I  believe  I  shall  be  near 
the  mark  by  estimating  the  total  yield  to  be  250,000  ozs., 
or     in     round     numbers     £1,000,000   worth;     but    I    have 
heard  some  estimate  the  yield  to  be  considerably  over  that 
amount.      With  reference  to  the  yield  of  individual  claims, 
this  is  a  difficult  matter  to  get  at,  as  miners  are  generally 
very  reticient  on  this  subject.     However,  I  have  heard  the 
yield  of  some  of  the  claims  from  reliable  authority.     The 
best  yield  I  have  heard  of  was  from  Clare  Brothers,  who 
obtained    over    1000    ozs.    from    two    men's    ground.     This 
claim    was   on    Bessell's   Creek,    and    may   be   taken   as   an 
average.     Donnelly    and    party,    I    am    told,    got   consider- 


cxxv 

ably  over  1000  ozs.  from  their  claim.  There  were  several 
good  claims  on  the  terraces,  the  wash-dirt  varying  in 
thickness  from  1  foot  to  4  feet.,  and  yielding  from  5  dwts. 
to  over  an  ounce  to  the  load.  The  first  claim  in  which  I 
was  interested  yielded  nearly  500  ozs.  from  four  men's 
ground.  This  claim  was  on  Bessell's  Creek*,  and  may  be 
taken  as  an  average  of  all  the  claims  on  it  for  a  distance  of 
nearly  2  miles  in  length.  Shillady  and  party  have,  I 
believe,  won  over  2000  ozs.  from  their  claims.  Cashman 
and  party  are  reported  to  have  had  very  good  results  all 
through,  and  I  am  informed  that  the  last  six  months' 
washing  resulted  in  nearly  £200  per  man." 

In  1899  the  Lisle  Dredging  Company  was  formed  to 
work  the  deposits  in  the  Main  Creek,  and  published  some 
reports  with  its  prospectus.  One  of  these  reports  was  by 
Mr.  Thomas  Kelly,  who  has  worked  on  the  field  for  many 
years,  and  the  following  is  a  copy  of  same,  omitting  purely 
commercial  references :  — 

"  I  here  submit  my  20  years'  practical  knowledge  of  the 
field.  The  ground  held  by  your  syndicate  is  known  as  the 
Main  Creek,  embracing  some  2  miles  of  the  same ;  also 
some  terrace  ground  at  the  head  of  the  creek  which  is 
supposed  to  be  the  source  of  the  shed  of  the  gold  into  the 
valley  of  the  Lisle.  I  have  not  the  slightest  doubt  of  the 
2  miles  of  creek  being  payable;  that  is,  by  treating  it  on 
a  large  scale.  There  have  been  several  syndicates  formed, 
and  the  required  capital  subscribed,  to  work  this  same 
ground.  They  estimated  that  the  tail-race  would  cost 
£5000,  but  when  levels  were  taken  they  could  not  obtain 
sufficient  fall  to  sluice  the  washaway.  In  my  opinion  the 
only  way  the  ground  can  be  treated  is  by  dredging  it. 
The  richest  of  the  veins  were  on  the  course  of  this  Main 
Creek,  and  therefore  wet  claims  to  work,  and  when  they 
are  wet  there  is  always  a  loss  of  gold.  For  instance, 
myself  and  party  worked  ground  known  as  Donnelly 
and  party's.  We  worked  the  claim  out  for  a  yield  of 
over  2000  ozs.  It  being  situated  on  the  terrace  we  brought 
water  on  to  it,  and  it  was  ground-sluiced  away  for  a 
return  of  over  700  ozs.  of  gold ;  that  made  the  yield  of 
gold  from  four  men's  ground  over  3000  ozs.  As  to  the 
probable  loss  of  gold  in  the  Main  Creek,  there  is  no 
doubt  they  were  mostly  all  rich  claims,  and  I  can  safely 
put  the  loss  down  at  one  half  of  the  return  we  obtained 
by  ground-sluicing  Donnelly  and  party's  claim,  say,  350  ozs. 

*  The  present  Main  Creek  used  to  be  called  Besseirs  Creek. 
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to  the  acre.  Your  syndicate  holds,  say,  2  miles  of  the 
creek,  and  without  a  doubt  there  must  be  in  the  old 
ground  alone,  to  say  nothing  of  the  solid  blocks  that 
have  not  been  worked,  some  thousands  of  ounces  of  gold, 
as  the  diggers  in  the  early  days  looked  for  2  or  3  grains 
to  the  dish,  and  anything  less  was  thrown  away.  Regard- 
ing the  upper  portion  of  your  ground — that  is  what  is 
known  as  the  deep  ground,  which  is  supposed  by  many 
practical  miners  to  contain  the  source  of  the  gold  which 
was  worked  in  the  Main  Creek — there  have  been  many 
parties  formed  to  test  it,  but  owing  to  the  ground  being 
too  deep  and  wet  they  had  to  abandon  it,  so  I  cannot  say 
much  about  it,  only  that  the  ground  was  payable  up  to  it. 
This  field  was  the  richest  alluvial  field  opened  in  Tas- 
mania; the  yield  of  gold  settles  that  point.  The  return 
from  here  is  roughly  estimated  at  300,000  ozs.,  and  the 
greatest  portion  of  it  was  obtained  in  the  main  creek  and 
terraces  on  each  side  of  the  creek.  The  dirt  is  of  a 
friable  nature,  easily  treated;  and  the  bottom  is  a  decom- 
posed or  soft  granite.  The  water  the  creek  carries  in  the 
summer  season  is  about  4  sluiceheads,  in  the  winter 
months  from  20  to  25  heads.** 

III.— PHYSIOGRAPHY. 

Enclosed  by  high  hills,  Lisle  is  an  upland  valley,  the 
floor  of  which  is  from  a  mile  to  a  mile  and  a  half  in 
width.  Its  approximate  height,  according  to  aneroid 
readings,  is  between  700  and  800  feet  above  sea-level. 
The  railway-station  at  Lisle-road  is  341  feet  above  the 
sea,  so  that  the  Lisle  township  is  about  400  feet  above  the 
railway  line.  For  notes  on  the  determination  of  heights, 
see  appendix  to  this  report. 

The  crests  of  the  hill  ranges  on  either  side  of  the  valley 
are  about  3  miles  apart  east  to  west,  and  the  valley  is 
closed  in  at  its  head  to  the  south  by  a  broad  divide  1200 
feet  above  the  township.  On  the  southern  side  of  this 
divide  is  the  fall  to  the  Scottsdale-road,  and  a  couple  of 
miles  south-easterly  the  high  land  rises  to  the  sum- 
mit of  Mt.  Arthur,  formerly  called  Row  Tor,  3895  feet 
above  sea-level.  The  two  sides  of  the  horseshoe  thus 
formed  flank  the  Lisle  Valley  as  high  narrow  ridges,  800 
to  1000  feet  above  the  township.  The  eastern  ridge  separ- 
ates the  Lisle  Valley  from  the  deep  basin  of  the  Little 
Forester  River,  and  the  western  ridge  overlooks  on  the 
west  the  valley  of  the  Lone  Star  Creek,  and  the  head  of 
the  eastern  branch  of  the  Denison  River. 


CXXVII 

The  configuration  of  the  valley  shows  that  its  age  is 
considerable.  The  flat  floor  has  been  gradually  widened  and 
the  steep  sides  pushed  further  and  further  apart.  The  north- 
easterly dip  of  the  strata  has  contributed  powerfully 
to  the  downward  creep  of  the  hill  debris,  which  every- 
where thickly  covers  the  surface  of  the  bed-rock  ^nd 
accumulates  towards  the  foot  of  the  hills  on  the  east  side 
of  the  basin  in  large  terraces  of  angular  stones.  On  the 
west  side  the  terraces  are  not  so  numerous,  owing  to  the 
different  conditions  caused  by  the  dip  there.  The  Main 
Creek  hugs  the  base  of  the  range  on  the  eastern  side,  and 
Bessell's  Creek  does  the  same  on  the  western  side.  Stony 
Creek  and  Thomas'  Creek,  which  flow  down  from  the  west- 
ern niountains,  add  to  the  volume  of  water  carried  off 
through  the  gorge.  The  ground  is  flat,  and  possibly  at 
one  time  the  rainfall  was  such  that  there  was  more  water 
than  could  get  away  easily  through  the  narrow  outlet  at 
the  gorge.  At  present,  notwithstanding  the  steep  grade 
of  the  hills,  floods  are  not  complained  of,  and  though  the 
encircling  ranges  are  chiefly  narrow  divides  with  small 
catchment  areas,  the  rainfall  as  a  rule  is  sufficient,  though 
last  summer,  as  elsewhere,  was  dry.  There  is  no  meteor- 
ological station  here.  The  nearest  are  Scottsdale  and 
Patersonia.  The  rainfall  at  Scottsdale,  from  1st  October, 
1906,  to  30th  September,  1907,  was  47.25  inches  on  155 
wet  days.  At  Lisle  it  is  probably  in  the  nighbourhood 
of  40  inches.  The  clouds  often  pass  over,  following  the 
mountain  crests.  Although,  owing  to  the  high  hills 
surrounding  Lisle,  the  winters  are  cold,  the  climate  is 
milder  than  that  prevailing  on  the  south  side  of  the 
divide,  where  the  influence  of  Mt.  Arthur  and  Mt.  Bar- 
row is  more  distinctly  felt.  Snow  falls  in  the  valley  very 
seldom. 

The  prospector  for  reefs  experiences  great  difficulty  from 
iJie  heavy  overburden  of  surface  debris  which  has  slowly 
Accumulated  on  the  mountain  slopes.  I  was  shown  one 
place  up  the  hill  where  the  granite  bed-rock  had  been 
exposed  in  3  feet  of  sinking,  but  a  few  chains  away  no 
bottom  had  been  reached  in  70  feet.  This  gradual  unin- 
terrupted process  of  accumulation  interposes  a  serious  bar 
to  costeaning.  That  reefs  of  some  sort  are  present  in  these 
hills  is  evident  from  the  profusion  of  stones  of  quartz 
present  in  the  terraces,  which  have  been  worked  by  the 
miners,  and  here  and  there  barren  veins  are  known,  but 
the  reefs  which  have  shed  the  bulk  of  the  unproductive 
fltone   found   in   the   workings   have   not   been   uncovered 
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owing   to   the   thickness   of   loose   stony   debris    or    clayey 
soil  covering  the  surface. 

The  main  reefing  lines  in  the  sandstone  strata  are  likely 
to  run  more  or  less  parallel  with  the  north-westerly  strike 
of  the  strata,  consequently,  roughly  parallel  with  the  long 
axis  of  the  valley.  The  little  creeks  which  flow  into  the 
Main  Creek  from  the  eastern  side  of  the  valley  run  over 
the  granite  zone,  taking  their  rise  for  the  most  part  near 
the  junction  of  the  granite  and  sandstone.  Hence  their 
value  for  intersecting  reefs  in  the  sandstone  country  is 
nil. 

IV.— GEOLOOY. 

The  rocks  which  occur  in  the  district  fall  into  the  two 
divisions    of    eruptives    and    sedimentaries. 

(1.) — The  Eruptive  Rocks. 

There  are  three  groups  or  varieties  of  these,  viz.,  granite, 
diabase,  and  basalt.  Of  these,  the  granite  is  the  most 
important  in  every  way,  as  the  diabase  and  basalt  have 
never  been  found  in  Tasmania  to  bear  any  relation  to  the 
process  of  deposition  of  the  more  valuable  metalliferous 
ores  or  metals. 

A. — The    Grnniic   of   tlw    Li  sit    Valley. 

Below  the  alluvial  of  the  creeks  and  the  surface  deposit 
of  clay  which  covers  the  valley  plain  is  the  granite  bed- 
rock. This  is  very  generally  concealed  by  the  waste  from 
the  hills,  but  undoubtedly  forms  the  solid  floor  of  the  val- 
ley and  rises  up  the  flanks  of  the  mountains  ^o  a  height  of 
between  400  and  500  feet,  when  it  junctions  with  Ordo- 
vician  sandstone  and  slate.  The  exact  line  of  the  junction 
is  hidden  by  the  hill  waste,  but  it  is  roughly  traceable  on 
the  eastern  side  by  the  top  of  the  granite  forming  a  fring- 
ing shelf  from  which  the  sedimentary  strata  rise  at  a 
steeper  angle  of  slope.  The  granite  rises  towards  the 
south  till  it  attains  a  height  of  about  700  feet,  when  it 
apparently  passes  under  the  divide  in  a  south-easterly 
direction,  reappearing,  I  am  told,  on  one  of  Millwood's 
sections,  and  certainly  exposed  again  beyond  St.  Patrick's 
River  at  Diddleum.  The  same  belt  comes  to  view  ag^ain  in 
Lone  Star  Creek  and  at  Panama. 

In  the  Lisle  workings  the  granite  is  soft  and  decayed. 
At  three  places  in  the  lower  part  of  Main  Creek  loose 
boulders  of  the  hard  unaltered  rock  are  seen  in  positions 
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which  indicate  the  rising  to  surface  of  the  solid  granite 
mass.  The  rock  itself  is  not  dyke  rock,  but  the  normal 
granite  of  the  belt.  Higher  up,  at  the  head  of  the  valley, 
on  W.  Kerr's  land,  is  a  knob  of  hard  granite  of  the  same 
type.  At  the  north  end  of  the  valley,  at  the  gorge,  the 
granite  sinks  to  the  level  of  the  creek,  and  disappears 
below  the  micaceous  sandstone  which  forms  the  hill  to  the 
west. 

To  the  naked  eye  it  is  of  a  finer  grain  than  the  familiar 
granite  of  the  North-East  Coast,  and  has  a  characteristic 
appearance,  owing  to  dark  magnesian  mica  (biotite)  with 
some  hornblende  being  present  in  great  abundance. 
Quartz,  though  present,  is  subordinate.  The  type  is  the 
well  known  one  of  hornblende  granitite.  Rosenbusch 
defines  granitite  as  follows: — * 

"It  is  distinguished  from  granite,  not  only  by  the 
absence  of  muscovite,  but  is  nearly  always  richer  in  lime- 
soda  felspars,  coloured  constituents,  and  iron  oxides, 
though  on  the  other  hand  poorer  in  quartz  than  granite 
proper,  in  the  restricted  sense  of  the  word  .... 
The  normal  type  of  granitite  takes  up  hornblende  readily, 
and  in  this  way  the  variety  of  hornblende  granitite  is 
formed  (in  petrographical  literature  often  called  syenite- 
gi-anite)." 

This  rather  basic,  or,  more  strictly  speaking,  less  acid 
variety  of  granite  appears  to  be  characteristically  asso- 
ciated with  gold  rather  than  tin  ore.  The  same  type  pre- 
vails all  along  the  gold  belt,  at  Diddleum,  Lisle,  Golconda, 
and  where  it  is  dominant  it  is  safe  to  say  that  gold,  and 
not  tin,  will  be  the  metal  that  should  be  sought,  as  far  as 
this  part  of  the  island  is  concerned.  This  is  not  affected 
by  the  circumstance  that  a  little  tin  has  been  reported  as 
found  with  the  gold   at  Lisle. 

B. — Diabase. 

On  the  south  divide,  on  T.  Faulkner's  (now  A.  Dean) 
100  acres  purchased  land,  and  about  5  chains  south  of  the 
north  boundary,  is  a  line  of  boulders  indicating  an  out- 
crop of  this  rock  running  towards  the  west.  It  is  the 
same  rock  as  that  which  forms  the  summit  of  Mt.  Arthur, 
consisting  of  a  mixture  of  felspar  and  augite.  The  felspar 
is  labradorite.  The  rock  is  of  medium  texture.  It  is  too 
well  known  to  need  here  a  recapitulation  of  its  micro- 
scopic characters.     It  intruded  in  the  older  sandstones  and 

*  MikrosKopische  Pbysiographie  der  massigen  Gesteine,  1007, 1,  pp.  61-6S. 


the  oTerlying  Permo-CarboniferouB  strata,  which  latter 
have  since  been  denuded,  resulting  in  the  exposure  of  the 
intrusive  rock.  Its  age  is  approximately  that  of  the  close 
of  the  Mesozoic,  consequently  younger  than  the  granite 
and  older  than  the  basalt.  It  is  not  connected  in 
any  way  with  the  deposition  of  ore,  and  the  only  use 
apparently  to  which  it  can  be  put  is  in  making  foundationa 
for  buildings  and  bridges  and  metalling  roads.  For  the 
former,  it  is  strong  and  durable,  but  does  not  dress  easily ; 
and  for  the  latter  purpose  it  is  not  quite  an  ideal  stone^ 
being  too  tough  to  powder  sufficiently  to  supply  its  own 
binding,  and  rather  hard  for  horses'  feet. 

c. — Basalt, 

In  the  eastern  part  of  the  preceding  section  and  the  one 
adjoining  it  on  the  south  the  rich  soil  of  the  farm  land 
proclaims  the  presence  of  the  basaltic  lava  sheet,  1800  feet 
above  sea-level.  This  volcanic  sheet  is  pretty  well  con- 
tinuous to  the  south-east  as  far  as  and  beyond  St.  Patrick's 
River,  but  it  is  often  reduced  to  a  thin  covering  of  decayed 
rock  or  is  even  completely  broken  down  into  its  character- 
istic soil.  The  ash  cones  of  the  Tertiary  volcanoes  have 
long  since  disappeared,  and  the  former  vents  have  not 
been  located. 

There  are  grounds  for  believing  that  in  early  Tertiary 
times  the  land  in  Northern  Tasmania  was  even  higher 
than  it  is  now,  but  that  a  period  of  subsidence  set  in,  which 
came  to  an  end  with  the  outpouring  of  the  basalt  lavas 
in  the  Middle  Tertiary,  since  when  an  elevatory  movement 
has  taken  place  and  the  present  Lisle  Valley  and  gorge 
have  been  excavated. 

The  rock  is  the  oli vine-basalt,  of  which  there  appear  to 
have  been  numerous  outpourings  in  Tasmania  at  the  close 
of   the   Lower   Tertiary   or   Palaeogene   period. 

(2.) — The  Sedimentary  Rocks. 

(1.)  TheSij  consist  of  slate  and  sandstone  strata,  which 
have  a  very  regular  strike  of  N.  30°  W.,  and  a  north- 
easterly dip.  They  are  traceable  without  interruption  to 
south-east  of  St.  Patrick's  River,  and  the  prolongation  of 
their  bearing  in  a  north-westerly  direction  would  approxi- 
mately follow  the  course  of  the  Little  Piper  River.  The 
same  strike  and  dip  continue  as  far  as  to  the  west  of  the 
Piper  River  and  Back  Creek,  but  there  is  a  change  of 
dip  to  the  south-wpRt  within  a  few  miles  of  Lefroy.     As 
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a  north-easterly  dip  prevails  on  the  west  side  of  the  Tamar 
at  Beaoonsfield,  that  river  is  apparently  either  in  a  syn- 
clinal valley  or,  as  is  more  probable,  on  the  line  of  a 
fault  which  affects  Uie  older  strata.  In  support  of  the 
latter  theory  is  the  negative  fact  of  non-discovery  on  the 
east  side  of  the  river  of  any  exposure  of  the  Beaconsfield 
scries. 

The  sandstone  and  slate  strata  form  a  belt  on  the  east 
side  of  the  Lisle  Valley,  while  slate  also  skirts  the 
west  side.  Another  belt  of  slate  comes  in  on  the  east  on 
descending  the  range  into  the  basin  of  the  Little  Forester. 
The  sandstone  and  slate  on  the  eastern  ridge  are  meta- 
morphosed to  a  hard,  dark,  bluish  rock,  with  splintery 
and  conchoidal  fracture,  and  have  been  frequently  mis- 
taken for  basalt.  The  rock  has  no  doubt  snfferea  from 
the  granite  contact.  Where  not  altered,  the  sandstone  is 
a  soft  brown  micaceous  rock.  Another  phase  of  alteration 
is  also  shown  by  the  sandstone,  which  is  slightly  argil- 
laceous, and  under  the  microscope  shows  nodular  segregar 
tions  approaching  the  nature  of  incipient  chiastolites. 

Some  obscure  nodular  forms  are  seen  in  sandstone  to  the 
west  of  the  track  on  the  top  of  the  hill  south  of  Lisle. 
It  is  rather  doubtful  whether  these  are  organic* 

These  stratified  formations  are  with  probable  correct- 
ness placed  in  the  Ordovician  system.  This  conclusion 
is  reached  partly  by  the  application  of  negative  criteria 
and  partly  by  connecting  the  stratigraphy  with  that  of 
neighbouring  belts  of  country.  It  has  not  been  possible 
in  Tasmania  as  yet  to  divide  the  Ordovician  into  Lower 
and  Upper  divisions. 

(2.)  Apart  from  the  consolidated  rocks  is  the  heavy 
covering  of  hill  debris  and  clay  which  clothes  the  hill 
slopes  and  is  spread  over  the  floor  of  the  valley.  This 
debris  consists  of  angular  and  subangular  stones  of  white 
quartz,  sandstone,  granite,  chalcedony  (from  veins  in  the 
granite),  and  quartzite.  The  creeks  contain  water  worn 
stones  of  the  same  nature.  There  is  some  evidence  of 
alluvial  ground  along  the  course  of  an  older  stream  to 
the  east  of  the  present  Main  Creek  on  a  higher  parallel ;  t 
but  there  is  no  evidence  of  there  ever  having  been  any 
other  drainage  outlet  to  the  valley  than  at  the  gorge  end. 
There  is  a  theory  which  is  entertained  by  some  on  the 

*  The  earlier  reference  to  g^raptolites,  found  at  Lisle  by  Mr.  Thareau, 
may  be  (lisregardeil  us  based  on  a  uiisapprehension. 

t  This  was  in  all  likelihood  the  ancient  bed  of  the  present  Main  Creek. 
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field  that  a  stream  once  passed  north-west  over  or  tiiroiigh 
the  hill  into  the  Ijone  Star  Valley.  I  examined  this 
divide,  and  came  to  the  conclusion  that  no  outlet  could 
have  existed  in  this  direction.  The  dividing  crest  is  solid 
sandstone,  rising  to  800  feet  above  the  valley,  and  shows 
no  indications  of  any  alluvial  covering  .which  could  mark 
a  former  channel.* 

It  is  this  unconsolidated  mantle  which  has  yielded  all 
the  gold  which  has  been  won  from  the  field. 

(2.) — The    Geological-   Sequence, 

This  air^OLges  itself  es  follows,  reckoning  from  the 
earliest  to  the  most  recent  places  of  the  succession :  — 

1)  The  deposition  of  the  Ordovician  sedimerts. 
[2;  The  folding  of  these  strata. 
(3)  The  eruptions  and  consolidation  of  the  granite. 
'4)  The  period  of  the  deposition  of  gold. 

(5)  The  intrusion  of  the  diabase. 

(6)  The  outpouring  of  the  basalt  lava. 

(7)  Late  Tertiary  and  recent  sedimentation. 

These  periods  cover  the  events  which  make  up  the  geo- 
logical history  of  Lisle  so  far  as  it  can  be  deciphered  ^om 
the  rocks. 

(1.) — The  Deposition  of  the  Ordovician  Sediments. — 
This  is  the  oldest  geological  process  which  we  can  here 
recognise.  The  more  ancient  rocks  upon  which  these 
strata  were  laid  down  are  nowhere  exposed  in  the  neigh- 
bourhood. The  nearest  reported  occurrence  of  the  older 
platform  is  near  Glengarry,  west  of  the  Tamar,  where 
crystalline  mica  schist  indicates  one  of  the  Pre-Cambrian 
groups.  The  changes  from  sandstone  to  slate,  and  vice 
versd,  indicate  frequent  alternations  of  sediment  from 
sand  to  clay  when  the  Lisle  beds  were  being  formed. 

The  coast-line  of  this  ancient  sea  is  necessarily  con- 
jectural, but  it  may  well  have  run  along  the  Pre-Cambrian 
axis  of  what  is  now  called  the  Asbestos  Range,  which 
stretches  west  of  the  Tamar  all  the  way  to  Badger  Head. 
How  uncertain,  nevertheless,  such  speculations  are  is 
exemplified  by  the  microscopical  examination  of  Ordo- 
vician slate  at  Mathinna,  revealing,  as  it  does,  as  constitu- 
ents  of   the   rock,   minute    fragments   of   granitic    felspar, 

•  The  C4)]i)paraiively  recent  cuttin^^  of  the  channel  through  the  Gorjfe 
leads  one  to  search  tor  another  outlet,  and  a  north-westerly  on^  is  tlie  only 
other  direction  which  is  reasonable.  If  any  convincing  evidence  could  b« 
obtained,  one  would  have  to  rrsort  lo  this  supposition. 
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evidently  derived  from  the  waste  of  granite  ranges  long 
since  vanished  without  leaving  a  trace  behind. 

The  Lisle  belt  of  slate  and  sandstone  continues  south 
to  the  North  Esk  River  (near  which  it  encloses  the  Burns 
Creek  reef),  and  beyond  till  it  is  interrupted  by  the  Ben 
Lomond  massif. 

The  Lefroy-Lisle  Ordovicians  differ  in  appearance  from 
the  Beaconsfield  strata,  which  are  perhaps  somewhat  older 
and  do  not  seem  to  be  represented  to  the  east  of  the 
Tamar. 

(2.) — The  Folding  of  the  Ordovician  Strata. — The 
alternations  of  slate  and  sandstone  in  meridional  beljs 
and  in  directions  parallel  to  the  general  laminations  of  the 
strata  indicate  that  these  partings  as  a  rule  conform  with 
bedding-planes.  Indications,  however,  are  occasionally  to 
b3  found  showing  the  latter  to  be  discordant  and  rather 
flat  in  places.  These  may  be  seen  on  the  St.  Patrick's 
River-road,  past  the  post  office,  where  the  coarse  partings 
of  the  slate,  dipping  steeply  to  the  north-east,  intersect 
almost  horizontal  bedding-lines.  But  whether  the  bedding 
is  horizontal  or  inclined,  the  cleavage  dips  throughout 
are  always  at  high  angles.  The  change  of  dip  between 
Lisle  and  the  Tamar  points  to  a  great  fold  having  occurred, 
and  the  anticlinal  axis  of  this  seems  to  be  a  litl!c  east  of 
Lefroy.  This  is  very  likely  responsible  for  the  develop- 
ment of  quartz  reefs  at  that  township. 

The  slaty  cleavage  is  a  regional  feature,  and  results  from 
the  constituents  of  the  original  rock  having  been 
rearranged      by      earth-pressure.  The      period      when 

this  pressure  was  applied  and  the  folding  of  the  strata 
also  took  place  has  not  been  defined,  but  must  have  been 
between  the  close  of  the  Ordovician  and  the  beginning 
of  the  Permo-Carboniferous.  As  in  other  parts  of  the 
island  rocks  of  Silurian  age  were  involved  in  the  process. 
The  time  was  probably  late  Silurian  or  Devonian. 

(3.) — Irruption  and  Consolidation  of  the  Granite. — 
As  has  been  remarked  over  and  over  again  in  our  geo- 
logical reports  from  Mr.  A.  Montgomery's  time  onwards, 
the  granitic  intrusions  in  Tasmania  occurred  between 
late  Silurian  and  Permo-Carboniferous,  and  have  gener- 
ally been  referred  to  the  Devonian.  Reference  to  this  age 
will  explain  its  presence  in  the  Ordovician  strata.  It  has 
invaded  these  in  an  axial  line  N.W.-S.E.,  through 
Panama  and  Golconda,  Lisle,  Diddleum,  and  so  on,  towards 
the  North   Esk.     This  line  of   outcrop   lies  several   miles 
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west  of  the  large  granite  mass  in  the  Scottsdale  district, 
of  which  it  is  probably  a  differentiated  marginal  portion. 
The  two  outcrops  are  of  different  types  of  granite,  but 
are  doubtless  connected  in  depth.  It  is  to  be  noted  that 
the  main  mass  consists  of  granite  of  medium  acidity,  while 
the  outlying  Lisle-Golconda  exposure  is  distinctly  more 
basic* 

After  the  invasion  of  the  ancient  sediments  by  the 
granitic  magma  at  an  undetermined  but  great  depth, 
the  elevation  of  the  land,  throughout  a  long  period  resulted 
in  the  erosion  and  removal  of  the  superincumbent  strata, 
exposing  the  underlying  granite.  In  some  parts  of  the 
country,  t.g,^  on  the  Blue  Tier,  Ben  Lomond,  and  in  the 
St.  Paul's  Valley,  the  granite  was  exposed  already  in 
Permo-Carboniferous  times,  for  sediments  of  that  system 
are  noticed  reposing  on  the  granitic  platform.  At  Lisle 
the  wearing  down  of  the  overlying  strata  to  granite  level 
apparently  took  longer  time. 

The  intrusion  of  the  granite  produced  profound  effects 
upon  the  surrounding  strata — effects  which  are  noticeable 
to  a  distance  of  several  hundred  feet  from  the  known 
contact  line.  The  adjoining  slate  has  been  silicified,  and 
a  good  deal  of  mica  has  been  developed  in  it,  with  a 
production  of  incipient  chiastolitisation.  The  sandstone, 
too,  has  been  converted  into  a  highly  micaceous  quartzite. 
These  metamorphosed  rocks  form  an  aureole  surrounding 
the  intrusive  granite  mass.  Their  alteration  has  pro- 
ceeded so  far  as  to  effectually  mask  their  real  nature  and 
to  deceive  the  casual  observer  as  to  their  original  character. 

(4.) — The  Period  of  the  Deposition  of  Gold. — Under  this 
head  I  do  not  refer  to  the  redistribution  of  gold  which  has 
taken  place  in  the  present  Lisle  Valley,  but  to  the  deposi- 
tion or  precipitation  of  the  metal  in  the  veins  or  other 
sources  which  have  supplied  the  alluvial  or  quasi-alluvial 
of  the  diggings. 

There  is  nothing  to  urge  in  favour  of  a  theory  that  the 
present  alluvial  gold  is  a  concentration  of  older  alluvial 
gold    belonging    to    the    Ordovician    sandstone.     The    fact 

•  See  E.  Weinschenk.  Gnindziitfe  der  Gesteinskunde,  1907,  II.  p.  40. — 
**  Granitic  stocks  often  sliow  tliat  the  core  of  the  massif  is  composed  of  a  two- 
mica  ffranite,  wliicli  gradually  loses  its  niiiscovite  contents  in  an  outward 
direction.  Biotite  granite  is  tlius  foniied,  and  to  this  hornblende  is  added  : 
the  plaj^ioclase  conients  become  more  and  more  important  and  finally 
genuine  ])lagioclase  rocks,  diorites,  even  jjabbro,  represent  present  fades  of  the 
granite.'* 
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that  here  aad  there  some  gold  has  been  foiind  in  quartz 
yeins  shows  that  the  Lisle  gold  must  be  referred  to  the 
granite  magma.  Consequently,  wherever  the  gold  appears 
along  this  line — Diddleum,  Lisle,  Golconda — granite 
appears  also.  There  is  a  genetic  relationship  between 
the  two.  The  formation  of  the  one  has  been  accompanied 
by  the  birth  of  the  other.  Whether,  therefore,  the  gold 
was  a  primary  constituent  of  the  consolidated  granite  (of 
which  there  is  no  proof)  or  was  deposited  in  veins  either 
through  the  granite,  or  proceeding  from  it,  or  in  solutions 
expelled  from  the  granite  magma,  its  approximate  age  is 
that  of  the  granite,  i.e.,  Devonian.  Its  distribution  through 
the  unconsolidated  formations  which  have  been  worked 
by  the  miners  was  effected  long  subsequently — in  late 
Tertiary  and  Quaternary  times. 

(5.) — The  Intrtmon  of  the  Diabase. — Although  a  few 
stones  of  diabase  may  be  gathered  in  the  soil  of  the  valley, 
it  is,  strictly  speaking,  an  outside  rock,  and  certainly  hid 
nothing  to  do  with  the  deposition  of  gold.  Mt.  Arthur 
and  Mt.  Barrow  are  crowned  with  it,  and  on  their  flanks 
are  the  Permo-Carboniferous  fossil-bearing  strata,  which  it 
has  pierced,  or  between  the  beds  of  which  it  has  forced 
its  way.  In  either  case  the  gradual  erosion  of  the  over- 
lying measures  has  exposed  the  igneous  rock  on  the  pre- 
sent summits.  The  Mesozoic  sandstones  in  this  district 
seem  to  have  been  completely  denuded,  and  thus  proof  is 
wanting  here  of  the  uppermost  limit  of  the  diabase,  but 
elsewhere,  wherever  the  upper  coal  measures  survive,  there 
is  decided  evidence  of  their  penetration  or  disturbance  by 
this  igneous  rock.  Its  intrusive  character  explains  the 
widely  different  positions  which  it  occupies  in  relation 
to  the  sedimentary  strata  in  various  parts  of  the  island. 
In  the  south,  section  after  section  may  be  seen,  showing 
it  capped  by  the  Permo-C^rboniferous  mudstones,  while 
in  the  north,  the  relative  position  is  reversed,  and  the  sum- 
mits of  the  mountains  are  occupied  by  the  diabase. 

As  might  be  expected,  its  contact  effects  on  contiguous 
strata  are  never  extensive.  A  development  of  iron  ore, 
calcite,  or  chalcedony  in  the  strata  passed  through  is  fre- 
quently observed  for  a  few  feet  from  the  contact.  Shales 
at  the  contact  are  hardened  into  chert  or  adinole,  and  it 
is  not  certain  that  the  opal  occurrences  at  Both  well  are 
not  doe  to  the  influence  of  this  intrusive  rock. 

(6.) — The  Outpouring  of  the  Basalt  Lava. — Although 
the   basalt    on    the    farms    overlooking    the    Lisle    Valley 
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reaches  a  height  of  1800  feet  above  sea-level,  it  was  pro- 
bably much  lower  when  it  first  flowed  over  the  land.  We 
know  that  at  that  time  (Middle  Tertiary)  Northern  Tas- 
mania was  undergoing  a  movement  of  slow  subsidence, 
during  which  the  Launceston  Tertiary  basin  was  filled 
with  clay  and  sand  sediment  to  the  depth  of  1000  feet, 
so  that  most  likely  the  basalt  which  is  now  on  the  high 
divide  was  then  flowing  at  somewhere  near  the  level  of  the 
present  Lisle  township,  or  not  far  above  ii,  for  the  sub- 
sequent elevation  was  perhaps  not  quite  so  great  as  the 
previous  subsidence.  There  is  no  clear  evidence  that  the 
basalt  ever  flowed  over  the  ground  which  has  been 
removed  to  form  the  Lisle  Valley.  It  seems  rather  to 
have  followed  some  depression  of  the  surface  towards 
the  north-east  in  the  direction  of  the  Little  Forester 
River. 

(7.) — Late  Tertiary  and  Recent  Sedimentation, — With 
the  rising  movement  of  the  land  after  the  lava  flows 
alluded  to  above,  the  process  of  valley  excavation  at  Lisle 
began,  and  has  continued  to  the  present  day.  The  prin- 
cipal water-channel,  with  its  tributary  creeks,  carved  its 
channel  deeper  and  deeper,  cutting  down  through  the 
sandstone  and  slate  strata  which  once  stretched  right 
across  the  valley,  and  eventually  laying  bare  and  entering 
the  granite  foundation.  This  slow,  resistless  process  has 
been  at  work  for  ages,  assisted  by  rains  and  weather, 
breaking  up  the  solid  rock,  releasing  the  quartz  from  veins, 
pounding  it  unceasingly  to  sand,  draining  off  sand  and 
water  to  the  sea,  collecting  the  residual  gold.  After 
Nature's  slow,  tireless  toil,  man  appears  on  the  scene,  an 
army  of  miners  descends  upon  the  valley  with  box  and 
cradle,  and  after  a  short  period  of  feverish  industry 
depletes  the  accumulated  store  of  metallic  residues  and 
departs.  The  history  of  the  invasion  may  be  told  in  a 
few   words. 

v.— HISTORY. 

The  brothers  Bessell  discovered  the  field  at  the  end  of 
1878,  but   it   was  not  until  January,   1879,  that  the  rusl 
took  place.       On  the    11th  January    14   ozs.  of  gold   wer 
brought  to  Launceston,  and  by  the  end  of  the  month  thei 
were   a   hundred   diggers   on   Main    (then   called    Bessell* 
(^rock,    working    ground    4    to    10    feet    deep,    with    15 
18  inches  of  wash-dirt.     On  the  ll2th  of  March  His  Exc 
lency    Governor    Weld    visited    the    spot    and    named    1 
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township  Lisle,  in  memory  of  the  name  of  Mrs.  Weld's 
family,  which  was  De  Lisle.  By  the  end  of  that  month  a 
thousand  men  were  working  on  claims  extending  for  over 
a.  mile,  and  bringing  in  from  £2  10s.  to  £15  per  week  per 
man.  The  reports  of  that  year  show  that  the  population 
increased  to  2500.  The  yields  seem  to  have  ranged  from 
£4  to  £12  per  week  per  man  for  the  most  part.  In  some 
cases  the  highest  figure  exceeded  this,  while  many  only 
earned  a  living.  By  the  end  of  1879  the  place  had 
settled  down  to  steady  work.  The  reported  yield  of  the 
field  was  then  about  400  ozs.  per  week.  The  field  was  a 
very  active  one  for  three  or  four  years,  but  after  a  rush 
which  took  place  to  Temora,  N.S.W.,  work  fell  off  con- 
siderably. 

Mr.  Charles  Bessell  has  furnished  me  with  much  interest- 
ing information  relating  to  the  produce  of  the  field  in  the 
early  days.  The  best  shows  were: — (1)  Donnelly's  ter- 
race (at  these  workings  1000  ozs.  were  got  from  1000 
loads).  (2)  Lock  wood's  terrace,  where  600  ozs.  were  got 
in  one  year.  (3)  The  Main  Creek,  all  along  which  from  £4 
to  £10  or  £12  per  week  per  man  used  to  be  made.  The 
sides  would  yield  an  ounce  per  man,  while  the  centre  was 
much  richer.  A  little  to  the  west  of  the  creek  one  man 
cleared  £2500.  In  the  creek  opposite  the  post  office 
550  ozs.  were  won ;  and  higher  up  the  creek,  at  the  Red 
Cliff,  a  couple  of  hundred  ounces  have  been  won  from  less 
than  J-acre ;  and  below  this,  600  ozs.  came  from  ground 
not  exceeding  ^-acre  in  extent. 

The  terraces  were  very  rich  in  patches,  Donnelly's 
being  remarkably  rich,  but  the  creek  was  good  all  the 
way  up,  with  hardly  a  "  duffer  "  claim  on  it. 

The  total  output  of  the  field  cannot  be  stated  precisely, 
as  only  a  small  proportion  of  the  gold  won  was  sold  in 
Tasmania.  The  Grovernment  returns  show  about  84,000  ozs., 
but  there  is  reason  to  suppose  that  this  is  less  than  one- 
half  of  the  real  produce.  Mr.  C.  Bessell,  who  took  the 
trouble  to  obtain  as  many  certificates  from  buyers  as  he 
could,  and  made  numerous  enquiries  in  reliable  quarters, 
with  a  view  of  getting  as  near  to  the  true  yield  as  possible, 
is  of  opinion  that  it  is  in  the  neighbourhood  of  250,000  ozs. 
Some  have  named  still  higher  figures. 

The  present  output  as  reported  to  the  Mines  Depart- 
ment is  from  30  to  40  ozs.  per  month,  but  there  is  reason 
to  believe  that  it  is  actually  slightly  in  excess  of  this. 
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VI.— MINING. 


The  ground  which  has  been  worked,  and  some  of  it 
reworked,  forms  a  belt  of  500  or  600  feet  in  width  along 
the  Main  Creek,  and  also  a  belt  on  the  western  side  of  the 
valley  along  Bessell's  Creek.  The  tributary  creeks  have 
also  been  sluiced.  The  large  terraces  at  the  foot  of  the 
hills  on  each  side  of  the  valley  have  likewise  been  worked 
with  great  success.  The  occurrence  of  the  gold  seems  to 
follow  no  regular  rule,  being  sometimes  distributed  irregu^ 
larly  through  the  deposit  from  top  to  bottom,  and  in 
other  places  being  won  from  a  foot  to  6  feet  of  wash  lying 
on  the  soft  granite  bottom.  The  deepest  ground  on  the 
creek  is  perhaps  that  near  Langley's — 16  feet.  The 
ground  forming  the  terraces  is  now  spread  out  fan-like  at 
the  foot  of  the  hills^  and  the  small  creeks  have  intersected 
it.  Displacements  of  it  have  apparently  occurred,  and 
any  tunnelling  into  the  made  ground  is  uncertain.  Tertiary 
faulting  is  supposed  to  have  taken  place,  disturbing  the 
clay  deposits,  and  interfering  with  some  of  the  mining 
operations.  The  terrace  stones  are  distinctly  angular,  and 
water  worn  only  in  the  bottom  wash,  while  in  the  creeks 
they  are  rounded.  A  low  ridge  of  soft  granite  separates 
the  gold-bearing  ground  on  the  east  side  from  that  on  the 
west  side,  and  the  miners  say  that  they  recognise  differ- 
ences in  the  appearance  of  the  gold  won  from  the  different 
sides  of  the  valley,  and  that  the  western  gold  realises 
about  lOd.  per  ounce  less  than  that  from  the  eastern  part 
of  the  field.  The  mint  value  of  Lisle  bullion  is  about 
£3  18s.  per  ounce. 

The  claims  at  present  being  worked  on  the  field  are  as 
follows  :-- 

(1)  W.  Kerr,  in  the  upper  part  of  Main  Creek. 

(2)  Bailey's  claim,  also  up  the  creek. 

(3)  Watts  and  Langley,  under  the  cliff. 

(4)  Marshall   and  Faulkner,  a  little  lower  down. 

(5)  Marshall,  also  in  the  creek  below  the  preceding. 

(6)  C.   Bessell,   in   Main   Creek. 

(7)  E.  Bessell,  in  Main  Creek. 

(8)  Jno.  Kerr,  in  Main  Creek. 

(9)  Watts'  claim,  in  Donnelly's  Creek. 

(10)  Watts  Bros.',  in  Main  Creek  (lower  part). 

(11)  Schlobohm,  up  Bessell's  Creek. 
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(12)  Lackwood's   terrace,    Harm&nsen's   claim. 

(13)  H.  Paurkner  and  Marshall,  on  Thomas'  Creek. 

These  give  employment  to  23  men,  all  of  whom  are 
making  a  living,  so  that  the  field  cannot  be  properly 
described  as  worked  oat. 

Red  Cliff. — The  Cliff  workings  are  in  the  part  of  the 
field  where  the  old  Mt.  Arthur  P.A.  carried  on  exploratory 
work.  It  drove  three  tunnels  into  the  eastern  hill,  where 
deep  alluvial  ground  exists  under  a  spur  between  two 
small  creeks.  Soft  granite  was  driven  through,  and  an 
east  and  west  alluvial  channel  met  with,  filled  with 
boulders  and  stones  of  quartz  and  sandstone.  A  little 
gold-bearing  gravel  was  struck,  but  this  cut  out,  and  only 
broken  barren  material  was  passed  through  after  this. 
The  gold  which  was  found  is  stated  to  have  been  angular, 
and  with  occasional  pieces  of  quartz  attached  to  it.  The 
lead  is  supposed  to  have  been  dislocated  and  broken  up 
by  faults.  However,  this  may  be,  extensive  landslips  have 
taken  place  on  this  slope  of  the  range,  and  it  is  now  diffi- 
cult to  locate  the  exact  position  of  the  original  channel. 
This  point  is  about  1^  mile  up  the  creek  from  the 
gorge,  and  not  much  gold  has  been  obtained  higher  up. 
The  source  of  the  Main  Creek  gold  is  therefore  practically 
restricted  to  the  eastern  side  of  the  Lisle  Valley  for  1^ 
mile  in  length. 

At  present  the  Cliff,  or  Red  Pace,  is  being  worked  by 
Watts  and  party,  where  there  are  about  10  feet  of  over- 
burden overlying  4  feet  of  wash,  which  rests  on  the  soft 
granite.  The  gold  is  not  much  water-worn,  and  is  rather 
a  coarse  variety  for  Lisle.  A  flat  piece,  weighing  1  dwt., 
has  been  found  recently,  and  several  pieces  weighing  6,  8, 
and  10  grains  have  been  obtained.  The  ground  is  clean — 
not  scaly ;  and  has  the  reputation  of  being  the  best  on 
the  field.  A  few  small  sapphires  and  rubies  have  been 
found  in  the  wash. 

The  most  frequent  stones  in  the  dirt  consist  of  the  dark 
metamorphic  and  brown  sandstone.  Stones  of  chalcedony 
are  fairly  common,  some  of  them  containing  pyrite.  I 
was  informed  that  a  seam  of  pyrites  was  once  found  in 
the  granite  bottom ;  otherwise  pyrites  is  absent.  The 
iron-magnesia  spinel  (pleonaste),  known  on  the  field  as 
black-jack,  occurs  in  the  wash,  occasionally  in  large  sizes. 
I  saw  a  crystal  of  this  embedded  in  vein  quartz  in  Mar- 
shall and  Faulkner's  workings  on  the  western  side  of  the 


valley,     fhe  gold  obtam«d  is  frM,  but  2  or  3  gratlu  turn 
been  found  adherent  to  pieces  of  quutz  df  equ^  aixe. 

/,  Pavikner  and  MarihaU, 

A  gully  just  north  of  the  Bed  Vact  is  being  worked  by 
Marshall. and  Faulkner.  The  ground  consists  of  alluvial 
matter  with  stones  of  bluish  and  reddish  Randstooe.  Large 
boulders  of  the  bluish  sandstone  are  scattered  about  tbe 
wash.  Few  stones  of  quarts  occur.  The  wash  of  water- 
worn  atones  rests  upon  an  irregular  surface  o(  granif«, 
and  has  probably  been  the  bed  of  the  old  Main  Creek, 
which  has  gradually  worked  it«  way  down  to  its  present 
channel  in  the  flat. 

The  ground  has  been  worked  np  towards  the  head  of 
the  gully  just  below  the  track,  where  the  last  work  done 
was  four  loads  for  II  ois.,  (uid  tlien  both  gold  and  wash 
gave  out.  Towards  the  hill  amon^  the  ferns  there'  is 
deeper  ground,  40  feet,  and  no  bottom.  Under  Mr.  A. 
Bessell's  house  the  granite  is  even  70  feet  below  the  aor- 
face.  It  ia  noteworthy  that  gold  is  obtainable  here  in 
the  surface  soil.  XJp  the  hill  it  can  be  got  in  the  grsM 
over  a  loose  stratum  of  sand  and  stones  40  feet  deep. 

Caltaghan't  Creek. 
The  creek  called  Callaghan's  flows  into  the  Main  Creek 
on  this  side  of  the  valley,  and  has  been  worked  for  gold, 
but  was  not  considered  good  ground.  It  was  the  highest 
payable  alluvial  at  IiisJe,  and  the  best  part  of  it  was  up 
near  C.  Bessell's  house.  The  knob  of  ground  there  has 
gold  at  the  surface,  but  this  seems  to  cut  out  at  that 
spot.  Mr.  C.  Bessel!  states  that  it  is  the  only  place  where 
ho  obtained  some  specimens  of  gold  and  quartz.  The 
largest  piece  of  quartz  was  the  size  of  a  pea,  and  had  half 
a  dozen  little  specks  of  gold  in  it. 

Kellj/'s   Creek. 

Near  the  post  office  is  another  small  creek,  Kelly's    by 

name,    which    has    also    been    worked    a    little.     It    heads 

from  a  little  distance  up  the  hill,  still  in  the  granite  zone. 

C.   Bessell. 

A  claim  on  the  Main  Creek  opposite  the  township  houses 
is  worked  by  Mr.  C.  Bessell  with  fair  resulte. 
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Cox^s  Creek. 

Near  the  schoolhouse,  Cox's,  or  Slaughteryard,  Creek 
flows  into  the  Main  Creek.  Its  source  is  near  the  con- 
tact of  the  granite  with  the  randstone.  Fairly  good  gold 
was  won  from  its  lower  part,  but  the  creek  became  poorer 
higher  up.  All  round  the  valley  is  a  kind  of  ledge  which 
marks  the  upward  limit  of  the  granite.  The  drainage  of 
the  hill  sinks  through  to  this  floor,  and  from  it  issue  the 
head  waters  of  the  various  creeks. 

Donnelly's  "  Terrace.*' 

Further  north  are  Donnelly's  Creek  and  Terrace  work- 
ings. Close  to  the  road  is  the  rising  granite  bottom,  a 
point  of  soft  bed-rock  on  which  T.  Clare  worked  4  feet  of 
terrace  for  1000  ozs.  per  1000. loads.  The  old  paddocks  of 
terrace  stone  stretch  up  the  hJIl  to  the  east  on  the  gently 
sloping  granite  floor  to  the  15  feet  of  standing  terrace  face, 
which  has  been  tunnelled  into  at  the  base  on  the  bed-rock. 
The  top  part  of  the  terrace  for  10  or  11  feet  consists  of 
clay  and  angular  stones  of  reddish  sandstone,  higEly  mica- 
ceous and  ferruginous.  These  have  evidently  crept  down 
the  hill  as  superficial  detritus,  and  from  their  shape  it  is 
clear  that  they  have  not  been  moulded  by  river  action. 
At  the  same  time  a  certain  linear  arrangement  of  the 
stones  seems  to  suggest  that  they  formed  part  of  shore- 
beds — perhaps  on  a  lake  beach.  This  rubble-bed  passes 
downwards  at  one  part  of  the  face  into  a  bottom  layer  of 
yellowish  drift  sand  and  clay  4  feet  thick.  This  layer 
contains  some  rounded  pebbles,  and  yielded  the  heaviest 
gold.  At  the  same  time  prospects  were  obtained  from 
the  upper  beds,  and  nearer  the  road  gold  was  won  from 
all  through  the  deposit,  which  there  consisted  nearly 
entirely  of  surface  clay,  with  scarcely  any  stone.  I  am 
informed  that  Donnelly's  workings  contained  a  good  deal 
of  chalcedony  and  quartz.  The  wash  evidently  had  a 
distinctive  character  of  its  own. 

Tiiinus   f'pptr  Tunnel. 

The  highest  mining  work  on  the  field  is  that  which  was 
done  at  the  Titmus  upper  tunnel  above  the  Police  Reserve 
and  not  very  far  below  the  crest  of  the  hill.  A  shaft  was 
sunk  on  a  small  leader  in  soft  granite  for  60  feet,  and 
afterwards  a  tunnel  was  put  in  a  little  higher  up,  appar- 
ently on  the  same  vein  in  sandstone.  A  good  distance 
was  driven  without  a  trace  of  gold,  and  work  was  finally 


suspendBd  and  the  drlTs  ca^ed  ill.  I  picked  up  aped- 
mens  of  quartz  at  tke  approach,  but  these  on  crushing  and 
washing  proved  to  be  quite  barren.  This  tunnel  is  in 
sandstone  country  above  the  granite  contact. 

Titmus  and  D^dgshuM^B  Tunnel. 

A  Utde  lower  down  the  hill  l\tmus  and  Dodgshttn  dzxive 
a  tunnel  80  feet  or  thereabouts  in  soft  granite.  Mr.  Mont^ 
gomery  reported  in  1894  thai  there  were  five  or  six  small 
auriferous  veins,  \  to  \  inch  thick,  of  quartz  and  kaolin 
in  the  granite,  coursing  in  a  direetioin  N.  76^  E.  Some  of 
the  quartz  was  sent  to  Launoeston  to  be  tested,  and 
returned  3  clwts.  ' 

Lide  Dredging  Company. 

In  the  latter  part  of  1901  a  Launoeston  company  (the 
Lisle  firedgii^  Owipa)i|r)^  fionUnaiieed  winldBg  die  aihmal 
gravel  in  the  Main  Ciredc  with  a  suction  plant*  The 
ground  was  estimated  as  worth  Is.  per  cubic  yard,  and 
thd  worldag  costs  as  not  over  6d.  per  yard.  It  was  con- 
sidered that  as  the  old  miners  left  all  ground  which  yielded 
less  than  5s.  a  yard,  there  would  be  ample  margin  for 
profit.  However,  the  buried  timber  proved  a  great 
obstruction,  and  the  number  of  times  that  the  dredge 
had  to  be  moved  militated  against  cheap  working.  The 
ground,  too,  turned  out  to  be  nothing  like  so  rich  as  was 
anticipated,  and  after  three  years'  struggling  with  various 
hindrances — shortage  of  water,  &c. — operations  were  sus- 
pended. The  quantity  of  gold  reported  to  the  Govern- 
ment as  won  amounted  to  1605  ozs. 

Bessell's  Creek. 

At  the  north  end  of  the  field  Mr.  Schlobohm  is  working 
up  Bessell's  Creek.  At  this  end  the  western  and  the 
eastern  runs  of  gold-bearing  drift  seem  to  junction.  Where 
Bessell's  Creek  joins  the  Main  Creek  a  bar  of  granite 
crosses,  and  the  best  nuggets  found  in  Lisle  came  from 
this  locality.  The  largest  one  was  discovered  by  T.  Bessell, 
and  weighed  15  dwts.  The  first  one  foimd  is  in  the  posses- 
sion of  Mr.  W.  F.  Petterd,  and  weighs  1  dwt.  2i  grs. 
Several  have  been  found  weighing  from  1  to  2  dwts. 

Thomas'    Creek. 

Marshall  and  Faulkner  have  a  5-acre  section  (714g) 
in  the  western  part  of  the  field  on  Thomas'  Creek,  where 


cxHii 

they  are  working  a  face  by  hydraulic  sluicing.  This 
terrace  shows  bedding  lines  and  carries  waterwom  stones, 
suggesting  former  river  action.  Below  the  surface  is  red 
ironstone  gravel  for  4  feet,  resting  on  4  feet  of  sandy  silt. 
Below  this  is  a  stratum  of  stones  of  quartz  and  grey  sand- 
stone for  a  foot  in  thickness,  which  rests  upon  6  feet  of 
day  and  stones  of  slate.  The  whole  deposit  lies  on  granite 
bed-rock.  In  each  bed  there  is  gold,  but  the  heaviest  gold 
is  on  the  bottom.  The  bottom  wash  contains  pieces  of 
granite  and  purple  slate,  and  granitic  mica  is  a  constituent 
of  the  sand  between  the  pebbles.  The  stones  of  blue 
metamorphic  sandstone,  so  frequent  in  the  deposits  on  the 
eastern  side  of  the  valley,  are  rarely  found  here.  The 
extent  of  the  auriferous  ground  has  not  been  proved 
yet,  but  apparently  its  channel  has  proceeded  from  the 
hill  to  the  south-west. 

Further  south  a  few  colours  are  found  in  Stony  Creek^ 
and  this  does  not  suggest  that  there  is  much  worth  speak- 
ing of  south  of  that  creek. 

Lockwood' 8    Terrace. 

North-west  of  Marshall  and  Faulkner's  workings  is  the 
extensive  patch  of  deep  ground  known  by  the  name  of 
Lock  wood's  Terrace.  This  is  on  a  ridge  which  forms  the 
end  of  a  spur  coming  down  from  the  western  hills,  and  was 
worked  in  a  good  many  places  at  one  time,  as  many  as 
500  men  being  on  the  ground  at  one  place  or  another. 
The  deepest  ground  which  has  been  bottomed  is  60  feet. 
A  shaft  60  feet  deep  was  sunk,  and  2  grains  to  the  dish 
stated  to  have  been  prospected  from  the  bottom.  One, 
Currie,  had  a  claim  and  puddled  his  dirt  for  160  ozs., 
according  to  report.  Lockwood's  dirt,  too,  lower  down, 
used  to  go  1  oz.  to  the  load.  Harmensen's  face  is  19  or 
20  feet  deep,  with  4  feet  of  subsoil  resting  on  3  feet  of 
horizontally  bedded  clay,  which  in  its  turn  covers  12  feet 
of  wash  on  granite  bottom. 

The  drawback  to  the  work  on  this  terrace  was  want  of 
water,  and  it  is  very  probable  that  if  water  could  be 
brought  to  it,  the  ground  would  still  pay  to  work.  The 
best  gold,  as  usual,  was  found  in  the  wash  at  the  bottom ; 
still,  a  little  was  obtained  all  through  the  deposit.  Very 
little  of  the  bluish  metamorphic  sandstone  and  slate  is 
found  here;  the  stones  of  quartz  belong  to  a  more  kindly 
variety  than  that  on  the  east  side  of  the  valley,  and  the 
gold  apparently  has  not  been  derived   from  that  side. 


Mt  Arthur  Properties,  Ltd, 

In  this  part  of  the  valley  several  sections  have  been 
taken  up  by  the  Tasmanian  Consols,  Limited,  on  behalf  of 
the  new  company,  the'  Mt.  Arthur  Properties,  Ltd., 
recently  registered  in  London,  with  a  capitid  of  £65,000. 
A  few  preliminary  bores  have  been  put  down  in  this 
ground'  to  depths  varying  from  9  to  26  feet.  Layers  of 
heavy  wash  and  boulders  made  it  very  awkward  ground 
to  tc«t  by  boring.  The  holes  were  deflected,  and  in  most 
instances  the  pump  could  not  follow  the  auger.  Notwith- 
standing this,  gold  was  got  in  five  out  of  the  seven  holes. 
Two  holes  gave  0*57  and  1'323  grains  gold  per  cubic  yard; 
two  gave  1*728  and  2*16  grains;  and  one  gave  8*748  grains 
per  cubic  yard.  The  testing  work  will  shortly  be  resumed. 
The  company  contemplates  working  this  flat,  and  as  it  is 
mostly  virgin  ground,  the  difficulties  experienced  by  the 
Lisle  Dredging  Company  in  the  worked  ground  along  the 
Main  Creek  will  probably  not  recur. 


Obsidiakitbs. 

Several  of  those  interesting  objects  known  as  obsidian- 
ites  ([Australites)  have  been  found  in  the  wash  at  Lisle 
associated  with  tne  gold.  Some  recovered  by  Mr.  Bessell  were 
lying  together  on  the  granite  bottom  17  feet  from  the  sur- 
face. The  forms  known  here  are  the  circular  button  shapes, 
the  dumb-bell  shapes,  and  the  beetle  shapes.  Some  of  these 
have  been  obtained  from  the  gravel  below  the  Red  Face 
workings,  so  that  we  can  say  positively  that  they  could 
not  have  travelled  far;  in  fact,  it  would  be  possible  to 
circumscribe  an  area  a  few  hundred  feet  square  within 
which  they  must  have  fallen.  The  proof  of  age  is  not 
precise,  but  it  would  certainly  be  Late  Tertiary  or  Recent — 
not  pre-basaltic.  These  obsidianites  consist  of  acid  or 
sub-acid  volcanic  glass,  and  not  of  such  glass  as  would 
result  from  the  emissions  of  any  Tasmanian  volcanoes. 
The  proximity  of  the  basalt  sheet  at  Lisle  is  an  accidental 
feature  which  is  unrelated  to  the  occurrence  of  these 
objects.  It  is  sufficient  to  call  to  mind  that  they  have 
also  been  found  at  Cox's  Bight  in  the  tin-bearing  gravel  in 
the  extreme  south-west  of  Tasmania,  where  there  is  no 
basalt  whatever,  the  nearest  being  in  the  Huon  basin. 
Their  real  origin  is  still  a  matter  of  debate,  the  theory 
which  meets  with  most  favour  at  present  being  that  the 
glass  is  meteoritic. 
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VII.— THE  DERIVATION  OF  THE  GOLD. 

Whence  all  the  gold  has  been  derived  which  has  been 
won  in  the  form  of  alluvial  has  long  been  a  mystifying 
puzzle,  baffling  the  prospector  and  the  visiting  expert 
alike.  A  quarter  of  a  million  ounces  have  been  obtained 
from  a  mere  fractional  portion  of  an  area  not  exceeding  a 
mile  and  a  half  square.  The  bulk  of  this  has  been  sluiced 
from  the  bed  and  banks  of  the  Main  Creek  and  from  ter- 
races sloping  down  to  it  on  the  eastern  side  of  the  valley ; 
the  remainder  has  been  won  from  small  creeks  on  the  oppo- 
site side   of  the   basin   and   from   terraces   above   them. 

The  remarkable  feature  of  the  field  is  that  no  reefs  have 
been  found  either  in  the  valley  itself  or  on  the  surround- 
ing hills.  Certainly  some  quartz  veins  must  exist  con- 
cealed beneath  the  mantle  of  overburden  which  clothes 
the  hill -sides,  because  numerous  stones  of  quartz  occur  in 
the  drift ;  but  this  quartz  is  barren.  No  gold-bearing 
quartz  has  ever  been  seen  in  the  workings,  beyond  a  minute 
specimen  here  and  there.  Yet  nearly  everyone  who  works 
on  the  field  or  who  prospects  it  has  in  his  mind  the  events 
ual  discovery  of  a  parent  reef  or  reefs  which  have  shed  the 
gold.  A  little  reflection  will  show  how  unreasonable  such 
a  notion  is.  Anyone  standing  on  the  floor  of  the  valley 
finds  himself  in  a  locked  basin,  walled  all  round  by  hills 
800  feet  to  1000  feet  high,  and  cannot  escape  the  con- 
viction that  whatever  may  be  the  source  of  the  gold,  the 
whole  of  it  has  been  derived  from  points  within  the  area 
upon  which  he  gazes.  The  auriferous  overburden  which 
covers  the  bed-rock  has  not  been  brought  by  torrents  from 
afar.  The  gold  has  not  travelled.  The  terraces  consist 
of  hill  detritus — not  of  shingly  beds.  Apart  from  the 
bottom  wash  of  the  terraces,  the  only  shingle  in  the  valley 
is  that  of  the  creeks  or  of  their  ancient  beds.  The  creeks 
themselves  are  contained  within  the  valley  walls.  With 
these  conditions  one  cannot  escape  from  the  conclusion 
that  if  the  gold  has  been  shed  from  quartz  reefs  specimens 
of  auriferous  quartz  will  be  found  in  the  workings.  But 
such  quartz  is  absent,  and  the  inference  therefore  is 
irresistible  that  the  gold  won  must  have  been  derived  from 
some  other  source.  This  is  the  starting  point  from  which 
any  intelligent  investigation  of  the  phenomena  must 
begin.  There  may  possibly  be  a  few  gold-bearing  veins  in 
the  surrounding  hills,  but  any  gold  which  they  may  have 
contributed  must  have  been  inconsiderable  in  amount,  and 
they  may  certainly  be  neglected  in  this  inquiry.  A  useful 
preliminary  in  the  investigation  will  be  to  scrutinise  closely 


the  nature  of  the  vtcmes  'with  which  the  godd  in  the  mlluvial 
workings  is  associated,  as  from  such  scrutiny  some  definite 
information  will  certainly  emerge. 

I  confine  my  remarks  first  of  all  to  the  eastern  side  of 
the  valley,  as  the  bulk  of  the  gold  has  come  frcvm  liie 
Main  Orec^  and  the  eastern  terraces. 

1.  The  stones  in  the  alluvial  and  terrace  ground  are 
mainly  metamorphosed  sandstone  and  slate  from  the  hill- 
side above  the  granite  contact.  The  most  abundant  are 
bluish  stones  which  bear  a  superficial  resemblance  to  basalt. 

Some  of  them  are  quartzite  or  metamoiphic  sandstone; 
others,  more  compact  in  structure  and  of  argillaceous 
nature,  are  altered  slates.  The  rock  has  undergone  intense 
metamorphism  by  reason  of  the  influence  of  the  intrusion 
of  the  granite.  These  stones  contain  a  good  deal  of  iron, 
and  have  a  habit  of  crustal  weathering  which  proceeds 
inwards  till  often  only  a  kernel  of  the  hard  blue  rock 
remains  in  the  centre.  The  miners  call  this  becoming 
coated  with  sandstone,  and  significantly  state  that  it  is 
characteristic  of  the  deposits  where  gold  is  found.  The 
importance  of  this  statement  will  appear  later. 

Some  reddish  brown  micaceous  sandstone  also  appears 
in  the  detritus,  and  at  Donnelly's  terrace  this  is  the  almost 
exclusive  component  of  the  drift,  tibe  dark  bluish  variety 
being  almost  absent  there.  This  is  explained  by  the 
brown  sandstone  being  in  situ  on  the  hill  above  the  ter- 
race. The  stones  there  are  highly  ferruginous  and  mica- 
ceous. Their  mica  may  be  considered  as  a  result  of  the 
granite  contact  and  the  iron  as  derived  from  the  decom- 
position  of   the   ferro-magnesian   mica. 

The  stones,  therefore,  which  form  the  bulk  of  the  gold- 
bearing  drift  have  been  derived,  not  from  unaltered  strata, 
but  from  rock  which  has  been  strongly  modified  by  contact 
with  intrusive  granite. 

2.  Stones  of  chalcedony  are  frequent  in  the  terraces, 
especially  at  certain  points.  A  few  of  these  stones  picked 
up  in  the  old  workings  under  the  Red  Face  contained 
d'sscrrinations  of  cubical  white  iron  pyrites.*  The  stones 
have  probably  been  released  from  veins  in  the  granite  and 
along  the  granite  contact  line.  Mr.  C.  Bessell  many  years 
ago  drove  a  tunnel  in  the  western  hill  to  the  contact  line, 
which  he  found  marked  by  a  vein  of  chalcedony. 

Many  of  these  stones  look  as  if  they  had  been  cut  or 
chopped  with  a  chisel  on  each  side,  while  their  substance 

•  These  assayed  in  the  Government  Laboratories  by    Mr.    G.  Olivet 
Smith,  Govenrment  Analyst,  yielded  a  trace  of  gold. 
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was  in  a  soft  condition.  The  Germans  call  this  "  chopped 
quartz."*  Such  stones  are  common  in  the  tin  drifts  in 
granite  areas  on  the  £ast  Coast,  and  have  given  rise  to  a 
good  deal  of  speculation  as  to  their  mode  of  origin.  They 
probably  represent  veins  in  the  granite,  and  the  gashes  are 
the  moulds  of  crystals  of  felspar  projecting  inwards  from 
the  vein-walls. 

No  gold  has  ever  been  noticed  in  any  of  the  stones  of 
chalcedony   met  with  in   the  workings. 

3.  The  stones  of  granite  which  appear  in  the  drift  are 
infrequent.  The  granite  bottom  is  invariably  soft,  and 
consequently  it  can  hardly  be  expected  that  the  alluvial 
will  contain  pieces  of  the  hard  rock.  No  reefs  have  ever 
been   seen    in    the   granite    floor. 

4.  In  places  there  are  large  stones  of  white  barren  quartz 
in  the  wash  and  detritus.  These  have  not  been  traced  to 
the  veins  from  which  they  must  have  proceeded.  It  is 
surmised  that  such  veins  must  exist  in  the  sandstone. 
Small  veins  of  quartz  have  been  noticed  here  and  there 
in  the  stratified  rock,  e.g.,  at  Titmus'  upper  tunnel,  and  on 
the  western  range,  but  these  are  unimportant  and  have 
no  real  bearing  on  the  question. 

The  terraces  on  the  western  side  of  the  field  have  evi- 
dently derived  their  gold  from  the  hill  on  that  side.  The 
blue  sandstone  is  not  so  common  on  that  range,  and  the 
wash  contains  more  slate.  The  same  contact  conditions 
prevail  there,  the  granite  bed-rock  rising  up  the  hill-side 
to  junction  with  slate  and  sandstone. 

Coming  to  the  consideration  of  the  derivation  of  the 
gold,  it  is  quite  possible  that  some  of  it  may  have  come 
from  soft  pyritous  or  micaceous  veins  in  the  granite  bot- 
tom, which  have  gradually  worn  away  with  progressive 
denudation.  This,  however,  is  pure  hypothesis,  and  no 
proof  is  available.  Some  source,  however,  other  than 
hard  quartz  veins  must  have  existed. 

An  important  clue  to  the  solution  of  the  problem  is 
furnished  by  the  discovery  of  visible  gold  in  the  dark 
metamorphic  sandstone  frequently  referred  to  in  this 
report.  One  of  the  rock  specimens  which  I  brought  home 
showed  distinct  specks  of  gold  free  from  gold  or  pyrito. 
Unfortunately,  I  have  not  been  able  to  observe  this  in 
any  other  specimens,  though  I  have  broken  hundreds  of 
stones.  However,  the  fact  that  gold  is  present  in  the 
sandstone  is  undoubted,  and  is  sufficient  to  outweisjh 
innumerable  negative  results. 

*  Zerhackter  Qaarz. 
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The  suggestion  which  I  advance  is  that  the  bulk  of  the 
Lisle  alluvial  gold  has  been  derived  from  the  wasting 
away  of  th^  impregnated  stratified  rock  near  its  contact 
with  the  granite. 

Until  we  know  more  about  the  occurrence  it  is  prematore 
to  attempt  to  range  it  definitely  with  other  deposits,  with 
which  it  may  eventually  prove  to  have  little  in  common. 
We  do  not  know  yet  whether  the  impregnations  in  the 
sandstone  are  connected  with  reefs  proceeding  from  the 
gi-anite,  or  whether  a  promiscuous  deposition  took  place 
from  siliceous  solutions  expelled  from  the  granite  during 
cooling,  or  some  subsequent  action  took  place  along  the 
contact  line,  distributing  the  gold  in  the  adjoining  rock. 

In  various  parts  of  the  world  impregnations  of  gold  in 
stratified  rock  have  been  recorded,  but  these  seem  always 
to  be  connected  with  quartz  veins.  One  can  only  surmise 
that  at  Lisle  the  sandstone  near  its  contact  with  the 
granite  has  been  saturated  with  silica  from  the  plutonic 
mass,  and  that  the  gold-bearing  siliceous  solution  has 
deposited  its  precious  freight  in  the  interstices  of  the  sand- 
stone. The  gradual  weathering  of  the  rock  has  liberated 
the  gold,  which,  together  with  the  detritus  and  wash 
(eluvial  and  alluvial)  has  found  its  way  down  hil]  to  the 
terraces  and  creeks.  All  the  facts  and  features  of  the  field 
are  in  harmony  with  this  view. 

The  impregnation  may  be  irregular,  and  if  so,  it  will  not 
be  easy  to  find  the  metalliferous  patches.  Even  when 
found  it  does  not  follow  that  they  will  prove  payable.  The 
only  way  to  test  the  occurrence  is  to  remove  the  over- 
burden on  the  hill-side  and  lay  bare  the  bed-rock  at  th« 
contact.  The  contact  line  from  Donnelly's  to  behind  Bes- 
sell's  would  be  the  most  likely  locality  for  this  work.  The 
task  is  not  easy,  as  the  overburden  is  heavy,  and  the  posi- 
tion of  the  hidden  line  of  junction  has  to  be  guessed  at. 

I  took  grab  samples  freely  from  the  dark  sandstone  left 
in  the  paddocks  from  dredging  and  sluicing  along  the  Main 
Creek,  and  these,  assayed  in  the  Government  Laboratories 
by  Mr.  G.  Oliver  Smith,  Government  Analyst,  yielded  a 
trace  of  gold.  Samples  of  the  red  ferruginous  sandstone  in 
Donnelly's  terrace  yielded  nil. 

VIII.—COUNTRY   NORTH   OF  LISLE. 

The  Ordovician  slate  and  sandstone  continue  north  of 
the  township  to  within  a  mile  of  the  railway,  when  tliey 
are  interrupted  by  granite.  On  the  road  opposite  the 
Falls,  in  the  Lisle  Creek  gorge,  the  dark  metamorphosed 
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sandstone  crops  out,  and  on  the  west  side  of  the  gorge  near 
the  bar  the  brown  sandstone  is  extremely  micaceous,  and 
has  a  microscopical  structure  resembling  that  of  some  of 
the  crystalline  schists — a  structure  which  has  been  imposed 
upon  it  by  the  intrusion    of  the  granite. 

The  general  strike  of  the  strata  continues  throughout 
the  whole  of  this  area,  being  for  the  most  part  about 
N.  30°  W.,  though  in  some  places  up  to  N.  50°  W.,  and 
the  dip  is  uniformly  in  a  north-easterly  direction.  In  the 
bend  of  the  road  opposite  F.  Witte's  house  the  bedding 
lines  can  be  seen  to  be  horizontal  or  slightly  undulating. 

Valentine  Creek,  which  flows  into  the  Little  Forester 
River  a  mile  south  of  the  Ldsle-road  station,  marks  the 
junction  of  the  slate  and  granite.  On  the  north  bank  of 
the  creek  a  surviving  fragment  of  the  ancient  Little 
Forester  River  bed  shows  itself  resting  on  granite  at  a  good 
height  above  the  existing  river.  On  this  granite  ridge 
the  schoolhouse  is  built,  and  it  trends  from  that  spot  in 
a  westerly  direction.  Northwards  it  sinks  below  alluvial 
gravels,  which  extend  to  the  railway-line. 

The  granite  is  biotite-granite,  of  much  the  same  type 
as  that  at  Golconda  and  Lisle,  and  as  it  has  also  a  mantle 
of  slate  and  sandstone  of  similar  age,  its  contact  line 
ought  to  show  indications  of  reefs  or  mineral  deposits.  I 
have  not  heard  that  it  has  been  prospected  very  thoroughly. 

Tobacco  and  Cradle  Cretks. 

Two  miles  north-west  of  Lisle,  and  on  the  southern 
boundary  line  of  the  Parish  of  Shaw,  are  some  mining 
sections  in  which  Tobacco  and  Cradle  Creeks  take  their 
rise.  These  creeks  flow  north-east  for  nearly  a  mile  and 
then  unite,  subsequently  junctioning  with  the  Lisle  Creek. 
The  sections  can  be  reached  from  Golconda;  they  are  not 
more  than  a  mile  south-east  of  the  New  Enterprise  Mine. 
I  visited  them  from  Lisle,  joining  the  Lone  Star  track 
on  the  crest  of  the  bill  west  of  Lisle  Creek.  Stringy-gum 
and  sassafras  clothe  the  side  of  the  range,  but  at  the  top 
stringy-bark  country  is  entered.  Near  the  sections  Middle 
Creek  is  crossed,  a  small  stream  flowing  into  Tobacco 
Creek  and  usually  carrying  about  a  sluicehead  of  water. 
No  gold  has  been  found  in  this  creek. 

Mr.  C.  Bessell  discovered  Tobacco  Creek  and  gave  it  its 
name  18  months  before  he  discovered  Lisle.  Cradle  Creek 
owes  its  name  to  the  work  which  was  carried  on  in  it.  From 
these  two  creeks  about  2000  ozs.  of  gold  have  been  won. 


I  found  an  old  prospector  (Manson)  in  Tobacco  Creek 
reworking  old  ground,  with  about  10  feet  of  clay  overbur- 
den and  6  to  18  inches  of  wash  resting  on  slate  bottom. 
The  stones  of  slate  in  the  wash  are  angular,  and  the  gold  is 
not  waterworn.  When  pieces  of  any  size  are  found  the  gold 
is  usually  attached  to  quartz.  The  run  of  gold  extends 
for  nearly  20  chains,  and  has  been  worked  up  to  the  brow 
of  the  hill,  ^t  keeps  at  first  to  the  creek,  but  finally  leaves 
it  and  turns  north-west  up  the  hill.  The  gold  in  this  creek 
is  coarser  than  at  Lisle,  and  nuggets  up  to  15  dwts  have 
been  found.  The  ground  has  been  worked  over  three  or 
lour  times,  the  workings  widening  each  time.  At  the  top 
of  the  hill  which  is  between  the  two  creeks  a  good  deal  of 
trenching  has  been  done  and  some  quartz  veins  have  been 
found,  one  of  which  carried  gold.  A  shaft  was  sunk  on  it 
for  25  feet,  but  the  metal  died  out.  A  long  tunnel  was 
put  in  from  the  Cradle  Creek  side  of  the  divide,  but 
nothing  was  found  past  the  entrance.  On  the  stimmit  of 
the  ridge  is  an  ironstone  reef  with  a  little  quartz  in  it,  very 
similar  to  many  of  those  which  occur  near  Lefroy.  It 
appears  to  be  conformable  with  the  slate,  and  is  not  very 
promising  to  look  at. 

In  the  lower  end  of  Cradle  Creek  the  gold  is  extremely 
fine,  and  the  wash  is  all  quartz. 

There  seems  to  be  no  doubt  that  the  gold  won  in  the  two 
creeks  has  been  derived  from  the  hill  which  divides  them, 
and  has  been  contained  in  quartz  reefs.  There  was  a  rush 
here  of  50  or  60  men  some  three  or  four  years  after 
work  at  Lisle  began,  and  it  is  strange  that  the  veins  which 
shed  the  alluvial  gold  were  not  discovered.  The  area 
within  which  search  has  to  be  made  is  small,  and  it  would 
seem  that  there  is  here  a  field  in  which  a  little  capital 
might  be  usefully  expended   in   exploration. 

IX.-  COUNTRY  SOUTH  OF  LISLE. 

The  Ordovician  strata  of  Lisle  are  prolonged  south-east 
to  Mt.  Barrow  and  the  North  Esk  River.  Once  removed 
from  the  immediate  influence  of  the  granite  the  slate 
becomes  normally  a  grey  greenish  and  purplish  rock,  with 
cleavage-planes  having  the  usual  north-westerly  strike 
and  north-easterly  dip.  Already  at  the  head  of  the  Lisle 
Valley  the  dark  mctamorphic  slate  and  sandstone  give 
way  to  purplish  &late.  From  Faulkner's  farm  south-east 
to  ^t.  Paurick's  River  the  stratified  rocks  are  covered  by  a 
narrov/  strip  of  basalt  and  basaltic  soil,  which  follows  the 
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river  down  to  Patersonia  and  farther  south  to  Mt.  Edge- 
cumbe  and  along  Distillery  Creek. 

Several  quartz  reefs  aro  known  between  Lisle  and  St. 
Patrick's  River,  but  they  are  white  and  barren,  and  have 
been  little  prospected. 

In  the  road  below  the  St.  Patrick's  River  post  office  a 
reef  is  exposed  striking  south-east  and  dipping  northeast. 
It  transgresses  the  country,  and  consisto  of  seams  of 
quartz  alternating  with  chloritic  and  felspathic  bands  for 
a  width  of  1^  feet.  It  is  a  persistent  reef,  for  it  runs 
south  a  good  distance  on  R.  Wilson's  land.  On  Warren's 
land  are  reefs  or  dykes  of  somewhat  similar  nature.  Micro- 
scopical examination  shows  these  decomposed  greenish 
formations  to  be  hornblende-granite  dykes,  and  they  no 
doubt  have  some  connection  with  the  hornblendic  granite 
of  Diddleum  and  Camden  Plains. 

Some  boulders  of  granite  porphyry  apparently  mark 
the  line  of  a  dyke  or  other  granitic  intrusion  running  north- 
east on  J.  Millwood's  section,  north-west  of  J.  M.  Peck's 
100 J  acres,  across  the  river  due  west  of  the  reefs  just  men- 
tioned. These  boulders  are  in  slate  country,  but  10  chains 
south  of  them  some  Permo-Carboniferous  mudstone  with 
oasts  of  spirifers  is  exposed  on  the  road. 

On  Hart's  228  acres,  on  the  road  towards  Sullivan's 
Bridge,  is  a  wide  red  formation  containing  decomposed 
syenitic  dyke-rock.  The  adjoining  purple  slate  has  here 
produced  much  red  soil.  No  quartz  is  visible  in  the  forma- 
tion, but  it  is  stained  with  manganese. 

A  little  north  is  Brook's  shaft,  by  the  roadside.  This 
was  sunk  50  feet  by  a  Launceston  syndicate  10  years  ago. 
Rumour  says  that  assays  of  lead,  gold,  and  silver  were 
obtained.  At  present  nothing  can  be  seen  beyond  the 
grey  slate  thrown  out  of  the  shaft  and  a  few  stones  of 
white  vitreous-looking  quartz  mottled  with  specks  of 
greenish  slate  and  manganese  oxide. 

At  Irishman's  Goilly,  running  into  the  basalt  zone  west 
of  the  St.  Patrick's  River,  a  little  sluicing  has  been  done 
and  some  gold  obtained,  but  the  quantity  is  not  known. 
Above  the  junction  of  Patersonia  Rivulet  with  the  river, 
where  the  basalt  crosses  the  former,  some  paddocks  of  dirt 
were  opened  out  and  some  gold  won.  It  is  reported  that 
some  precious  stones  were  found  here.  These  were  prob- 
ably sapphires,  as  some  have  also  been  got  at  Camden 
Plains. 

I  did  not  go  on  to  Camden  Plains,  which  have  long  been 
ksown  as  a  gold-bearing  field.  I  am  informed  that  there 
9  to  10  feet  of  wash  rests  on  the  granite  bottom.     The 


i 


clii 

granite  is  hornblendic.  The  gold  is  excessively  fine,  and 
no  nuggets  are  found. 

Looking  upon  this  district  as  a  whole  I  do  not  anticipate 
that  payable  reefs  will  be  found.  I  suspect  that,  as  a  rule, 
the  gold  which  has  been  won  in  small  quantities  at  differ- 
ent places  has  been  shed  from  the  lines  of  contact  of  the 
granite  with  the  stratified  rocks,  and  that  though  in  the 
aggregate  a  fair  quantity  may  have  been  liberated  by 
denudation,  it  has  been  distributed  by  the  drainage  system 
over  so  wide  an  area  that  the  concentrations  of  metal  at 
the  different  points  are  not  likely  to  be  very  remunerative. 

There  is,  however,  just  a  chance  that  some  deposit  a 
little  above  the  average  may  be  met  with. 

Mt.  Barrow  (4644  feet)  is  crowned  with  columnar  diabase, 
and  several  hundred  feet  from  its  summit  is  fringed  with 
sandstone  and  Permo-Carboniferous  mudstone.  The  upper 
beds  of  the  fringe  consist  of  calceous  mudstone  charged 
with  fossils,  and  the  lower  beds  comprise  sandstone  and 
boulder  conglomerate,  also  fossiliferous.  These  are  about 
1100  feet  in  thickness.  They  repose  in  horizontal  layers 
upon  the  steeply  inclined  slate  strata  of  the  Ordovician 
system.  Down  in  the  St.  Patrick's  River  Valley,  at  Mac- 
laren's  Turn-off,  soft  Permo-Carboniferous  mudstone  is 
again  to  be  seen  in  the  road  drain. 

A  mile  and  a  half  further  south,  east  of  the  main-road, 
is  Bourke's  sandstone  quarry,  with  a  cliff  of  freestone 
several  chains  loug  and  30  feet  high.  The  stone  is  of 
even  quality  and  grain,  and  free  from  iron.  It  looks  a^ 
if  it  would  make  an  excellent  building  stone.  Samples 
may  be  seen  at  Mr.  Silvanus  Wil mot's  stone-cutting  yard, 
Brisbane-road,  Launceston. 

The  diabase  which  surrounds  Launceston  plunges 
beneath  the  alluvial  of  the  North  Esk  Valley  and  crops  out 
in  Mr.  Fry's  paddock  on  the  Elphin-ioad.  It  passes  below 
the  Tertiary  sandstone  of  the  Windmill  Hill  and  below  the 
fiat  land  at  the  junction  of  the  North  and  South  Esk 
Rivers.  It  has  been  found  by  boring  at  the  Tamar-street 
Bridge  55  feet  down.  Processes  of  denudation  have  there- 
fore in  the  course  of  ages  removed  the  overlying  Tertiary 
and  Permo-Carboniferous  strata,  and  have  eaten  into  the 
diabase  floor  itself  to  a  considerable  extent.  The  thick- 
ness of  the  Launceston  Tertiary  beds  may  be  gauged  by 
the  depth  of  the  bore  which  was  put  down  at  Carr  Villa — 
570  feet  before  touching  th^  diabase  rock  below.  The 
old  alluvial  bottom  began  already  to  rise  in  later  Ter- 
tiary times  and  with  the  new  land  configuration  the 
North  Esk  River  selected  its  present  channel.     The  result 
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has  been  the  formation  of  the  Cataract  Gorge,  certainly 
not,  as  is  often  imagined,  a  display  of  volcanic  energy, 
and  probably  not  due  to  any  disruptive  force,  but  simply 
the  carving  out  of  a  channel  by  the  ceaseless  but  irresist- 
ible action  of  running  water,  assisted  by  a  gradual  eleva- 
tion of  the  land. 

W.  H.  TWELVETREES,  Government  Geologist. 

Launceston,  10th  October,  1908. 


X.— APPENDIX. 

ON  THE  DETERMINATION  OF  HEIGHTS. 

The  heights  on  this  journey  were  taken  with  a  4-incb 
aneroid  and  a  Casella's  hypsometer.  and  to  ensure  an 
approximation  to  accuracy  the  calculations  are  baaed  on 
readings  taken  during  the  last  days  of  the  period.  It  is 
now  well  known  that  aneroids  give  higher  readings  during 
the  first  few  weeks  of  their  stay  at  upper  stations  than  they 
do  subsequently.  After  a  few  weeks,  if  not  used  in  further 
ascents,  they  recover  and  behave  normally,  probably 
increasing  their  index  error  in  the  process. 

The  results  obtained  with  both  of  these  instruments  are 
inferior  to  observations  taken  with  a  mercurial  barometer, 
but  the  transport  of  the  latter  is  extremely  inconvenient, 
requiring,  as  it  does,  continual  attention  and  care.  In  fact, 
one  man  ought  to  be  detailed  to  carry  the  barometer  alone. 
The  least  inconvenient  form  is  the  portable  mountain  baro- 
meter made  by  several  firms  especially  for  explore.t8.  For 
transport  the  cistern  screw  must  be  turned  sufficiently  to 
force  the  column  of  mercury  to  the  top  of  the  tube,  and  the 
instrument  must  then  be  carried  upside  down.  While  in 
this  position  loosen  the  screw  half  a  turn  so  as  to  afiFord 
a  little  play  to  the  mercury.  If  these  precautions  are 
not  observed  the  instrument  will  come  to  grief.  One  cause 
of  annoyance  is  that  on  mountain  tops  in  a  strong  breeze 
the  slender  tripods  supplied  with  the  barometer  vibrate 
unpleasantly  and  cause  unsteadiness. 

My  boiling-point  apparatus  on  this  trip  persisted  in 
reading  higher  than  the  aneroid  by  50  to  100  feet.  I  have 
generally  used  this  method  as  a  check  on  the  aneroid  with 
tolerably  fair  results.  Of  course  it  has  been  proved  to  be 
inferior  in  point  of  accuracy  to  the  mercurial  barometer, 
but  nevertheless,  on  account  of  its  convenience,  it  is  much 
used  by  travellers.     In  using  it,  it  should  be  borne  in  mind 
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thdit  isolated' b1)S)adEVa(tibns'lir6  not  of  nradt^vUkie.  ''At'leiurt^ 
t^iree  observations  should  be  taken  i^ith  different  t^er- 
ttttftAeters  and  th^' xn^an  adopted.  Thermometers,  even  by 
good  makers,  arid  not  infallible, '  and  as  they  moreaae*  in 
age  they  ar^  apt  t6  give  too^  high  •  temperatures,  tad'  'con- 
sequently the  calculated  height  is  lower  than  the  a^stual 
height.  The  value  of  one  depree  Fahrenheit  on  the  ther- 
mometer tube  in  making  the  first  ascent  from  sea-level  is 
about  519  feet.  It.  can  therefore  be  r€  dily  seen  what 
accuracy  is  requisite  if  fractional  readings  are  to  be  reli- 
able. Moreover,  the  value  of  the  degree  increases  with 
the  height  above  se^-level,  so  that  instrumental  errors  and 
errors  of  observation'  ought  to  diminish  as  the  ascent  is 
made,  which  is  not  the  case.  Further,  on  looking  through 
the  literature'  of  the  subject,  it  do^  hot  ap^ar  at  all  cer- 
tain that  the  barometric  pressure  corresponding  ^th  the 
various  boiling-points  has  been  aoburatiely  ai6^rtalmed, 
and  this  adds  a  hew  source  of  p^ible  eiiror.  In  the 
earlier  forms  of  the  apparatiis  the  purity  or  imphrity  of 
the  water  boiled  affected  the  teSults,  but  in  th6  faypsometers 
how  obtainable,  the  tHermoiheter,  t)Oth  stem  tod  btdb,  is 
immeiised  in  pure  vap6ur,  so  that  the  kind  of  water  toed 
is  immaterial.  For  travellers'  use,  Ca^ella  publisher  a 
set  of  tables,  from  which  the  following  iigor^  are  tstken :  — 


Boiling  point 
teniperatura 

Appro  xi  mat** 

hnight  above 

sea-level. 

Difference  for 
each  degree. 

Corresponding 

height  oi 

barometer. 

dpgrees. 

feet. 

feet. 

inches. 

212 

29-922 

211 

519* 

519 

29-335 

210 

1041 

522 

28-756 

209 

1.566 

525 

28-185 

208 

2094 

527 

27-623 

207 

2623 

529 

27  070 

206 

3154 

531 

26  627 

205 

3686 

533 

25-993 

204 

4221 

535 

25-468 

203 

4757 

536 

24-952 

202 

5295 

538 

24  -  445 

201 

5834 

540 

23-946 

200 

6376 

542 

23-456 

•  Multiplif^rs  for  the  temperature  of  intermediate  air  and  corrections  f«ir 
decrease  of  gravity  as  per  tables  given  later  in  these  notes  must  be  used 
when  the  difference  of  height  between  two  stations  has  to  be  calculated. 
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Asteroids. 

There  are  many  aneroids  scattered  about  the  country, 
and  their  possessors  often  suffer  illusions  in  respect  of 
their  value  for  giving  heights,  and  are,  besides,  inexperi- 
enced in  their  use  for  that  purpose.  The  aneroid  barometer 
cannot  be  called  a  tool  of  precision,  notwithstanding  vari- 
ous reinraents  of  scale,  verniers,  (fee.  It  is  unreliable  for 
contours  of,  say,  less  than  30  feet.  Several  unsatisfactory 
features  are  attached  to  its  use,  and  great  care  has  to 
be  taken  when  employing  it  for  the  determination  of 
heights.  It  is  usual  to  hear  travellers  justify  their  determ- 
inations of  mountain  heights  by  laying  emphasis  on  the 
fact  that  their  aneroid  needle  has  returned  to  its  original 
base  reading  on  the  completion  of  their  descent.  This 
very  fact  would  furnish  grounds  for  suspicion,  because  the 
natural  tendency  of  an  aneroid  in  normal  working  order 
is  during  the  ascent  to  lose  or  read  higher  than  the  true 
height,  and  in  descending  the  opposite  tendency  or  one 
towards  recovery  prevails.  The  two  tendencies,  as  Mr. 
Whymper  has  shown,  counteract  each  other,  and  the 
result  is  a  retarded  recovery,  so  that  if  a  reading  is  taken 
immediately  en  completing  the  descent  it  will  show  less 
difference  of  air  pressure  than  was  shown  by  the  ascent. 
Whymper  states  a  rule:  "All  aneroids  without  exception 
lose  upon  the  mercurial  barometer  when  submitted  to 
diminished  pressure,  and  recover  a  portion  of  the  previous 
loss  when  pressure  is  restored."  He  adds,  that  it  is  excep- 
tional to  find  the  loss  exactly  balanced  by  the  recovery. 
The  recovery  is  gradual,  and  sometimes  exceeds  the  loss. 
Thus  various  index  errors  are  acquired.  A  touching  con- 
fidence is  sometimes  reposed  in  the  Kew  certificate  when 
this  is  supplied  with  an  instrument,  but  this  is  nothing 
more  than  a  verification  of  the  behaviour  of  the  aneroid 
when  under  specific  reductions  of  pressure  in  the  maker  s 
workshop.  It  is  no  guarantee  of  its  behaviour  during 
sustained  fluctuations  of  pressure  in  the  field.  The  cer- 
ti'icate  shows  that  care  was  taken  in  the  manufacture, 
but  the  intrinsic  foibles  of  ordinary  aneroids  remain 
unaffected.  A  clever  and  effective  way  of  overcoming 
these  disadvantages  has  been  devised  in  the  shape  of  the 
Watkin  mountain  aneroid,  in  which,  by  turning  a  screw 
nt  the  back  of  the  instrument,  the  pressure  on  the  vacuum- 
box  is  e.xerted  only  at  the  time  of  taking  the  reading,  and 
is  relieved  immediately  afterwards. 

Observers  are  advised  not  to  rely  upcm  readings  at  heights 
which  are  at  all  near  the  upward  limit  of  the  scale.     Thus, 
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an  aneroid  graduated  up  to  5000  feet  cannot  be  used  with 
safety  to  determine  heights  above  4000  feet. 

A  gentle  tap  applied  to  the  instrument  is  often  of  use 
in  starting  the  needle,  though  the  motion  in  walking  or 
riding  is  usually  sufficient  to  keep  it  acting  freely. 

It  should  be  always  read  in  one  position,  as  the  indicator 
will  read  differently  according  as  the  aneroid  is  held  verti- 
cally or  horizontally.  The  vertical  position  is  preferable,  as 
it  can  be  suspended  freely  from  the  hand  by  the  ring  only, 
and  exactly  on  a  level   with  the  eye. 

Xn  mountain  climbing  the  pressure  in  inches  should  be 
noted,  and  not  only  the  mere  elevation  scale,  as  the  bar- 
metrical  pressure  will  have  to  be  used  in  the  subsequent 
calculations.  The  scale  of  feet,  too,  may  be  taken  as  being 
less  accurate  than  the  divisions  for  pressure. 

Mr.  Whymper  prefers  aneroids  of  large  diameter  to 
those  of  watch  size.  On  the  other  hand,  the  topographers 
of  the  United  States  Geological  Survey  use  instruments 
2  inches  to  2^  inches  in  diameter.  My  own  experience 
has  been  favourable  to  the  use  of  the  smaller  size,  if  of 
the  best  construction. 

The  reading  should  be  taken  immediately  on  reaching 
the  summit  of  a  mountain.  The  height  observed  will 
usually  exceed  the  true  height  by  a  little.  The  excess  will 
be  found  to  have  increased  if  another  reading  be  taken 
a  little  later.  The  later  reading  should  be  neglected,  for 
it  is  not  the  result  of  sluggish  action  of  the  needle,  as  has 
been  supposed,  but  is  due  to  the  continued  low  pressure, 
as  mentioned  above. 

The  usual  and  proper  use  of  the  aneroid  is  in  determin- 
ing relative,  not  absolute,  heights.  If  heights  above  sea- 
level  are  desired,  it  is  necessary  to  select  a  base,  or  lower 
station,  the  height  of  which  is  known  from  other  sources. 
A  railway-station,  or  some  point  the  height  of  which  above 
the  rails  have  been  ascertained,  may  be  chosen  as  a  base. 
Every  opportunity  of  checking  readings  by  repeated  observa- 
tions should  be  taken  advantage  of,  for  aneroids  often 
behave  in  an  erratic  manner,  and  single  observations  are 
unreliable. 

If  a  second  aneroid  is  not  kept  in  camp  and  read 
throughout  the  day  by  a  second  observer,  it  will  be  neces- 
sary to  obtain  the  9  a.m.  and  3  p.m.  atmospheric  pressure 
from  Hobart  or  Launccsion,  and  deduct  or  add  the  mean 
of  the  daily  variation.  Thus,  if  at  Launceston  the 
barometer  reads  at  9  a.m.  3020,  and  at  3  p.m.  30' 10,  the 
mean  variation  will   be    05.     Therefore,  deduct    05   from 
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the  reading  at  field  base  in  order  to  correct  it  for  com- 
parisons, say,  at  noon  with  the  reading  at  the  upper  sta- 
tion. 

To  obtain  correct  temperature  at  upper  and  lower  sta- 
tions, use  a  standard  mercurial  thermometer  made  by  a 
good  firm.  Shade  temperature  must  be  observed,  and  the 
thermometer  should  be  suspended  at  least  10  feet  away 
from  any  vertical  rock  face  or  cliflF. 

Some  aneroids  are  furnished  with  attached  thermometers 
which  are  supposed  to  show  the  temperature  of  the  instru- 
ment, but  good  aneroids  are  commonly  compensated  for 
this,  and  the  appendage  is  unnecessary. 

In  determining  heights  by  aneroid  in  Tasmania  two  cor- 
rections must  be  applied  to  the  reading,  viz:  — 

Corrections — 

1.  Correction   for  difference   of   temperature   between 

the  lower  and  upper  stations  (Bee  Table  II.). 

2.  Correction  for  decrease  of  gravity   due  to  height 

(See  Table  III.). 

The  use  of  these  tables  may  be  illustrated  by  the  follow- 
ing example :  — 

Lisle. 
Inches. 

29-60 

28-75 

28-80 

29-15 

29-25 


9  a.m. 
July  15. 


20. 
21. 
23. 
25. 


LaunceBton. 

InchPB. 

Barom.  30-48 
29-50 
29-70 
3008 
30-15 


launcestcm.      Lisle. 


11 


Thermorn.  4-  39° 

-h51° 
4-46° 
-h46° 
4-33° 


11 


4-32° 

4-38° 
4-34° 
4-33° 
4-28° 


Averttgp     29-11         29*98 


Lisle 29-11  in.     Table  I. 

J^unceston     29 -98  in.  „ 


4-33^ 


4-43^ 


38° 


27,916-1  ft. 
28,685- 5  tt. 


769 -4  ft. 

Table  11.     Mean  temperature  38°= 1-0132  multiplied. 

769-4  X  10132=      779       ft. 
Table  If  I.     Decrease  of  gravity 194  ft. 


A  Ititude  of  Lisle    780-94  ft. 


Table  I.  must  be  used  by  extracting  from  it  the  differ- 
ence of  elevation  in  feet  which  it  shows  between  the  read- 
ings at  the  upper  and  lower  stations. 

If  the  precautions  detailed  in  these  notes  are  observed, 
aneroids,  if  of  the  best  construction,  will,  subject  to  their 
natural  limitations,  give  fairly  satisfactory  results. 
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Table  IT. — Multipliers  for  Temperature  oi  Intermediate  Air. 


25 

fl  < 

i  « 
9  .s 

a  s 


S 


32° 

1-0000 

33° 

10022 

34° 

10044 

35° 

10066 

36° 

1-0088 

37° 

10110 

38° 

.  10133 

39° 

10155 

40° 

.   10177 

41° 

10199 

42° 

10222 

43°. 

10244 

44° 

.   10266 

45° 

.   10288 

46° 

.   10311 

47° 

10333 

48° 

.   10355 

49° 

.   10377 

50° 

.   10399 

51° 

.   10422 

52° 

10444 

53° 

.   10466 

54° 

.   10488 

Sit 

Is 

^° 


55°. 
56°. 
57°. 
58°, 
59°. 
60°. 
61°. 
62°. 
63°. 
64«>. 
65°. 
66°. 
67°. 
68°. 
69°. 
70°. 
71°. 
72°. 
73°. 
74°. 
75°. 
/6°. 
77°. 


9 


9 


•0511 
•0533 
•0555 
0577 
0599 
•0622 
0644 
•0666 
0688 
•0711 
•0733 
•0755 
•0777 
0799 
•0822 
•0844 
•0866 
•0888 
•0911 
•0933 
•0955 
•0977 
•0999 


15 

h 

^  9 
S  ^ 


78°.. 
79°.. 
80°.. 
81°.. 
82°.. 
83°.. 
84°.. 
85°.. 
86°.. 
87°.. 
88°.. 
89°.. 
90°.. 
91°.. 
92°.. 
93°.. 
94°.. 
95°.. 
96°.. 
97°.. 
98°.. 
99°.. 
100°.. 


9 
a. 


a 
S 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


•1022 
•1044 
•1066 
•1088 
•1111 
•1133 
1155 
•1177 
•1199 
•1222 
•1244 
•1266 
•1288 
•1311 
•1333 
•1355 
•1377 
•1399 
•1422 
•1444 
•1466 
•1488 
•1511 


clxii 


Tablx  m. — Cbrrection  for  the  DecreMa  of  Gravity  on  a 
Vertical  acting  on  the  Density  of  the  Air.  Hub  correc- 
tion must  be  added  *.  — 

(From  SmithsoDian  MiieellaneoiiB  Contribatioiia.) 
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